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ERERAGE 


Hughlings Jackson concluded his presidential address at 
the annual meeting of the Ophthalmological Society of the 
United Kingdom in 1890 by adopting the following words 
of Dr. James Anderson (Some Ocular and Nervous Affec- 
tions in Diabetes and Allied Conditions—Ophthalmic 
Review, 1889): ‘‘It seems to me the best and most hopeful 
feature of ophthalmology is that it has relations, closer or 
more remote, with every branch of medicine and surgery; 
indeed, with almost every branch of science.’’ These re- 
lations are to-day closer than ever and are important not 
only for the eye-specialist but even for the general practi- 
tioner. 

The aim of this book has been to give the essential of 
what is known of these relations at the present day. In 
doing this, I have freely drawn from the authoritative 
monographs in the Graefe-Saemisch-Hess Handbuch II 
Ed., particularly from the parts written by Uhthoff, Groe- 
nouw and Leber. I have moreover received great help 
from Lewandowsky, Handbuch der Neurologie, the chap- 
ters of Henschen in particular, Wilbrand’ und Sanger, 
Neurologie des Auges, de Lapersonne et Cantonnet, Neu- 
rologie Oculatire and from the Transactions of the Ophthal- 
mological Society of the United Kingdom. The indebted- 
ness is furthermore acknowledged by appropriate footnotes 
in which the names of the authors consulted are given. 

It has seemed desirable to introduce the subject matter 
with an illustrated description of ophthalmological anat- 
omy, especially of the anatomy of the nervous system 
connected with sight. In this part I was fortunate enough 
to enlist the codperation of Professor Otto Marburg of 
Vienna and it is with pleasure that I take this opportunity 
of expressing my deep gratitude. 


ARNOLD KNAPP. 


NEw YorK, 
10 East 54th St. 
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MEDICAL OPHTHALMOLOGY 


I. INTRODUCTORY ANATOMY AND PHYSIOL- 
OGY WITH TOPOGRAPHICAL DIAGNOSIS 


VISUAL PATHS 


The visual paths form an incompletely crossed inter- 
central conducting system,! which, from its origin in the 
retina to the visual center in the cerebral cortex, consti- 
tutes an organically connected entity in which the optic 
fibres everywhere maintain a strictly uniform order. Each 
visual path consists of two neurons: (a) a primary neuron 
of the peripheric visual path from the retina to the primary 
optic centers in the between- and mid-brain; (b) a secondary 
neuron of the central visual path from the primary optic 
centers to the visual sphere in the occipital lobe of the cere- 
brum. The primary optic centers are interposed between 
the peripheric and central visual paths. 

Peripheric Visual Path.—The peripheric visual path 
includes the retina, the optic nerve, the chiasm, and the 
optic tract. 

RetinA.—The retina serves as the peripheric perceptive 
organ for the optic nerve. Our visual impressions are 
received by the sensory layer of the retina, the layer of 
rods and cones. This layer is closely connected with the 
underlying pigment epithelium of the choroid, which fur- 
nishes the visual purple and belongs embryologically to the 
retina. The rods and cones are the outer segment of cells 
(visual cells), whose nuclei constitute the outer granular 
layer. It receives its nutrition by diffusion from the chorio- 


1 Brodmann, p. 205. Allgemeine Chirurgie d. Gehirnkr’kh’ten Krause, 
Stuttgart, 1914. 
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capillaris. The remaining layers of the retina serve for 
the transmission of the visual impression. The ganglion 
cells consist of multipolar cells which on one side are in 
contact with the visual cells through the intermediary | 
of the bipolar cells which form the inner granular layer, and 
on the otherside form a prolongation which sefves as-an 
axis cylinder in the nerve-fibre layer and later becomes an’ 
optic-nerve fibre and ends in the primary optic ganglia. 

A number of different neurons have been described in 
the visual apparatus and the grouping of the cellular 
bodies of the three first neurons in one membrane seems 
difficult to explain. According to Duval, however, there 
is a homology between this apparatus and other sensory 
nerves. ‘The visual sensory nerve has a sensory epithelium 
or a neuro-epithelium (the first visual neuron), a peripheric 
neuron (the second) and the central neuron (the third 
neuron). The last has its cell body. not only outside of 
the body but included in the sensory membrane itself, of 
which it forms one of the layers. The retina is therefore 
to be regarded as a true nervous center, because it contains’ 
a central neuron with neuroglia and because it is developed 
not like a separate organ, but like a prolongation of the 
brain. It is, in short, the equivalent of the gray matter 
of the brain, and is in no respect a peripheric nerve but is 
a true commissural nerve between two centers. 

The larger blood vessels and their main sub-divisions are 
situated in the nerve-fibre layer, smaller retinal branches are 
given off externally at right angles, to endin capillary loops. | 
The nerve-fibre layer is made up of non-medullated axis 
cylinders collected in bundles which converge to form the 
optic nerve, and leave the eyeball through the scleral 
foramen. | 

Distribution of Optic Nerve Fibres in the Retina.—The 
fibres run radiatingly from the papilla, up, down, and 
in. At the outer side they partly describe an arch, so as 
to encircle the macula lutea, and as the encircling fibres 
coming from above and below meet beyond the macula, 
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they form a raphé in the horizontal meridian. Rd6onne! 
has drawn attention to a variation in visual-field defects 
which occurs when these two large arched retinal fibre- 
bundles passing over and under the macula, are unequally 
affected. He calls this defect ‘‘nasal step.” This raphé 
is thus exhibited in the field asa line in the nasal horizontal 
- meridian along which the field periphery takes a step. 
, The macula itself is supplied by very delicate fibres which 


Fic. 1.—Diagram to show the course of the retinal fibres. The fibres which 
arch above and below the straight papillomacular fibres join to form .an imagi- 
nary horizontal raphe in the VEE oar of the field. 


run a straight course tae the temporal half of the papilla 
tothe macula. This group of fibres is known as the papillo- 
macular bundle and is of the greatest clinical importance. 

Optic NERvE.—The optic nerve traverses the orbital 
cavity imbedded in fat and important orbital structures. 
It is about 2 cm long and is described as usually making 
two curves. It is surrounded by three sheaths derived 
from the cerebral membranes, hence designated as dural, 


1 Graefe’s Arch., Vol. 71; Arch. f. Aug., Vol. 74, p. 180. 
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arachnoid and pial sheaths. Thereis a space between each 
two adjoining membranes continuous with the subdural 
and subarachnoid cerebral cavities. The dural sheath 
surrounds the optic nerve loosely, and at the eye ball is 
continued into the sclera. ‘The inner surface of the dura 
is covered with a layer of continuous endothelium; this is 
supplied with many nerves and vessels. ‘The former are. 
branches of the ciliary nerves and ciliary ganglion, and , 
extend plexus-like along the vessels which are derived from 
the ophthalmic artery and vein. The pain of retrobulbar 
neuritis is due, some believe, to an accumulation of fluid 
in the dural sheath. 

The arachnoid is an exceedingly thin membrane directly 
contiguous to the dural or outer sheath. The pial sheath 
represents the perineurium of the nerve. From its inner 
surface the connective-tissue framework is given off, which 
forms the septal system supporting the optic nerve bundles. 
This sheath is the vascular layer and is richly supplied 
with blood vessels, derivates of the ophthalmic artery and 
vein. The septa carry in the nutrition (blood) to the 
optic nerve. Thus in inflammation the changes are, just 
as in the brain, located in the connective-tissue framework 
(interstitial neuritis) and the enclosed nerve bundles are 
pressed upon and atrophy. The intervaginal lymph space 
is situated between the pia and the arachnoid. 

The optic nerve is composed of a large number of nerve 
fibres grouped in bundles. Each nerve fibre consists of an 
axis-cylinder invested in a delicate myelin sheath and sur- 
rounded by neuroglia. Within the nerve bundles there are 
only nerve substance and neuroglia, no blood vessels or 
connective tissue. This neuroglia is identical with that 
found in the white matter of the brain. The fibres vary in 
size; the thin fibres: are regarded as necessary for seeing 
(yisual fibres), while the thicker ones are pupillary fibres. 

The lymphatics of the eyeball and optic nerve require 
some explanation on account of their importance.. Tenon’s 
space and the intervaginal space of the optic nerve are 
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two lymph cavities. The former communicates with the 
suprachoroidal space by channels about the vortex veins. 
The central canal in the vitreous communicates directly 
with the lymph spaces of the optic nerves. This may 
explain the optic neuritis seen in injuries or diseases 
of the anterior segment of the eye. Birch-Hirschfeld? 
has endeavored to show experimentally the presence of 
lymph vessels in the orbit and believes that their existence, 
must be accepted, just as in other parts of the body. 
The blood vessels are probably all supplied with perivas- 
cular lymph spaces. Thus a communication exists be- 
tween the lymphatic system of the orbit and important 
adjoining structures, such as the nose and skull, along 
which inflammatory processes may extend. 

The ophthalmic artery branches off from the internal caro- 
tid artery, after the latter has emerged from the cavernous 
sinus and is ascending at the inner side of the anterior 
clinoid processes. The ophthalmic artery leaves the cranial 
cavity by the optic foramen inclosed in the same sheath as 
the optic nerve, and is situated below and to the outer 
side of the nerve. Within the orbit it pierces the optic 
sheath and proceeds forward at first on the outer side and 
then crosses over the optic nerve, to split up into terminal 
branches. The branch which interests us most is the 
central retinal artery. This, together with its vein, per- 
forates the dural sheath in the lower and outer quadrant 
at about 10 to 15 mm back of the eyeball, and, surrounded 
by a pial mantle, gains access to the center of the nerve. 
The vein runs a short distance between the sheaths and 
enters the optic nerve somewhat nearer to the eyeball than 
the artery. At the point of entrance the vein is located 
externally and enters later after running superficially. 
Perhaps this makes the vein more vulnerable to pressure 
from accumulated cerebro-spinal fluid. The vessels are 
surrounded by a connective-tissue mantle derived from the 


1 Birch-Hirschfeld (Graefe-Samisch, 2d. Ed., Vol. IX). p. 262, 
2 Wilbrand and Sdnger, Neurologie d. Auges, Vol. I, p. 34. 
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pial sheath, and on gaining the center of the nerve proceed 
straight forward to the optic papilla. In this straight 
course they are accompanied by two to three smaller vessels 
which are branches and supply the adjoining parts of the 
optic nerve. Vossius has shown that the central vessels, 
just as they reach the center of the nerve, send off large 
branches which pass directly back in the center of the 
nerve nearly to the optic foramen. ‘The clinical impor- 
tance of the definite entrance of the retinal vessels in the 
optic nerve is evident. Any process of the optic nerve dis- 
tal to the site of entrance is accompanied by ophthalmo- 
scopically visible changes in the retinal vessels, while a 
lesion further back in the optic nerve is associated with a 
normal eyeground. | 

The posterior ciliary arteries are given off at the same 
time as the retinal artery. They proceed forward, sur- 
rounding the optic nerve, and at the posterior pole of the 
eyeball perforate the sclera, to be distributed in the 
choroid and the ciliary processes. Pathological changes in 
these vessels are not so important for the eye, as they form 
many anastomoses in the choroid. The other branches 
are the lacrymal, supraorbital, ethmoidal and muscular 
branches. 

The veins of the orbit are of greater pathological import- 
ance. ‘The blood enters the cerebral circulation, except for 
anastomoses with the facial vein, and the pterygoid plexus 
(inferior orbital fissure); this explains the lack of ophthal- 
moscopic signs in cavernous sinus thrombosis. ‘There 
are usually two ophthalmic veins in the orbit. The larger, 
the superior, arises at. the root of the nose, communicating 
with the angular vein and accompanies the artery across 
the optic nerve. ‘The inferior lies below the optic nerve 
and communicates with the pterygoid venous plexus by a 
branch passing through the spheno-maxillary fissure. 
The superior ophthalmic vein receives all the tributaries 
corresponding to the branches of the ophthalmic artery. 
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The principal ones of these are the ethmoidal veins and 
the venz vorticose, which also empty into the inferior 
ophthalmic vein. The central retinal vein empties directly 
into the cavernous sinus or into the junction of the two 
ophthalmic veins before they join the cavernous sinus. 
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Fic. 2.—Schematic drawing of the structures at the apex of the orbit. (Merkel, 
Topographische Anatomie, Braunschweig, Vieweg, 1885.) 


F.orb.sup., sphenoidal fissure; R.lat., external rectus; Ab., VI. nerve; Ne., 
naso-ciliary nerve; V.o., ophthalmic vein; Lacr., lacrymal nerve; S.o., supra- 
orbital nerve; Try., IV. nerve; R.s., superior rectus; L.p., levator palp.; O.s., 
superior oblique; Rect. med., internal rectus; C.o., optic canal; N.o., optic nerve; 
A.o., ophthalmic artery. 


Optic CanaL.—At the apex of the orbit the optic nerve 
passes through the optic foramen 1 cm long. At this 
point it enters into important relation with the sphenoidal 
sinus. A sphenoidal cell has been described in the lesser 
wing of the sphenoid. Onodi has drawn attention to an 
-even more important relationship, in showing that fre- 
quently the posterior ethmoidal cells are also contiguous 
to the optic canal. This is particularly important because 
the intervening wall is usually very thin, much thinner 
than the sphenoidal wall, and so less likely to resist the 
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extension of infection. One enlarged posterior ethmoidal 
cell may be in relation to both optic nerves. 

The posterior central vein runs in the optic nerve back- 
ward and empties into the cavernous sinus. The ophthal- 
mic artery lies within layers’of the dura in the optic canal, 
so that no pressure can be exerted upon the optic nerve. 


Fic. 3.—Transverse section of nasal fosse showing relation of optic nerve 
to sphenoidal sinus and to posterior ethmoidal cells. (Onodi, Der Sehnerv und 
die Nebenhohlen der Nase. A. Holder, Wien u. Leipzig, 1907.) 


C.o., optic canal; N.o., optic nerve; S.sp.d., right sphenoidal sinus; S.sp.s., 
left sphenoidal sinus; M.n.m., middle meatus; S.m., maxillary sinus; C.e.p.s., 
left post-ethmoidal cells; C.s., superior turbinal; C.i., inferior turbinal. 


The close fit of the optic nerve in the canal causes it to be 
especially liable to a number of lesions: fracture through 
the canal wall leading to rupture of the optic nerve, peri- 
ostitis, and narrowing of the optic foramen in tower skull. 
The canal is continued posteriorly by a fibrous ring com- 
posed of dura, which bridges over the upper part of the 
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optic nerve. Below the optic nerve, at that point, is the 
internal carotid artery. The ophthalmic artery is given 
off here and passes directly forward to the optic canal. 
The close relationship of the ophthalmic artery to the lower 
surface of the optic nerve causes any change in its contour 
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Fic. 4.—Base of skull showing entrance of nerves into dura. (Onodi, Der 
Schnerv und die Nebenhohlen der Nase. A. Hélder, Wien u. Leipzig, 1907.) 
Sc.m., middle cranial fossa; N.od., optic nerve; C.i., internal carotid; Tr.o.d., 

optic tract; H., hypophysis; N.oc., oculomotor nerve; N. troc., trochlear nerve; 

N.iri., trigeminal nerve; N.abd., abducent nerve. 
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(atheroma) to press the optic nerve against the above- 
mentioned fold of the dura. The artery has been known 
to divide the nerve into two halves, or the pressure atrophy 
may beexcentric. Wilbrand and Sanger believe these condi- 
tions deserve more consideration. An atheromatous in- 
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ternal carotid may press the optic nerves upward and 
forward against the fibrous optic canal. 

After leaving the optic canal, the optic nerve is situated 
within the cranial cavity for a distance of 1 cm and rests 
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Fic. 5.—Base of brain showing nerves and arteries. (Topographische Anatomie, 
: Bardeleben, Haeckel, Fischer, Jena, 1901.) 


Hy., hypophysis; Tract, optic tract; Pe, peduncle.. 


upon the dura and the convexity of the carotid artery. 
It is covered by the frontal lobe and the internal root of 
the olfactory nerve, from which it is separated by the 
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anterior cerebral artery. The two optic nerves then con- 
verge to form the chiasm. 

Optic Curasm.—A study of the relation of the chiasm 
to the sphenoid body shows that the chiasm is situated 
back over the hypophyseal fossa, and not in front of it, 
and barely touches the tuberculum sellze with its anterior 
margin. It does not touch the sphenoid below, and is 
separated from it by the cisterna chiasmatis. Pressure 
on the chiasm from below by a pituitary tumor causes 


Fic. 6.—Hypophysis cerebri. (Testut.) 


A., anterior lobe; P., posterior lobe; Inf., infundibulum; Ch., chiasm; L.t., 
lamina terminalis; O.r7., optic recess. 
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resistance by the anterior communicating artery which is 
able to cut through the nerves. Enlargement of the pitui- 
tary body forward can attain 0.5 cm before the chiasm is 
pressed upon. Above the tubercle there is a furrow con- 
necting the two optic foramina, which is called the sulcus 
chiasmatis, but which never contains the optic chiasm. 
At the lateral angles are the internal carotid arteries. At 
its posterior angle is the ventricular recess which extends 
forward over the upper-posterior half of the chiasm. Back 
and below its lower surface is the infundibulum. 
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The posterior wall of the chiasm divides the aditus ad 
infundibulum into two: a lower part which extends below the 
- chiasm to the infundibulum; and an upper part which lies 
above the chiasm. In man the anterior extremity of the 
recess extends to the middle of the chiasm. This very im- 
portant recess can give symptoms under pathological con- 
ditions. Michel particularly drew attention to the impor- 
tance of this recess. This cavity is in open communication 
with the third ventricle which, when distended, projects 
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Fic. 7.—Sagittal section passing through chiasm and III. ventricle. 


cyst-like over the anterior angle of the chiasm. Pressure 
from increased fluid would press upon the bilateral papillo- 
macular bundles in the chiasm, causing a bitemporal para- 
central scotoma, reaching to the point of fixation. Ob- 
scuration of vision in brain tumor may be due to sudden 
increase of the ventricular contents. 

The chiasm is bathed in cerebro-spinal fluid; it separates 
the anterior confluent from the central confluent. The pia 
mater of the chiasm and its surrounding region is a site 
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predilection for inflammation, especially tuberculous men- 
ingitis, cerebro-spinal meningitis and luetic meningitis. 
Optic Tracts.—Posterior to the chiasm the optic fibres 
form the optic tracts which diverge from the chiasm out- 
ward and backward to surround the peduncles like spiral 
flat bands, and finally arrive at the optic ganglia. Ante- 
riorly, for 15 mm, they lie free, posteriorly beginning at the 


oar Colat \ 


ig 


Fic. 8.—Primary optic centers: roots of the optic tracts: (Poirier, Charpy & 
' Cuneo.) 


Ch., chiasm; T, tract; C.g.l., external geniculate body; C.g.m, internal geniculate 
body; Pul , pulvinar; C.q.a., anterior quadrigeminal body; C.q.p., posterior quad- 
rigeminal body; Pe, crus cerebri. 


anterior surface of the peduncles they are covered by the 
temporosphenoidal lobe for about 2 cm. The exposed part, 
together with the chiasm, is the part most affected in the 
various forms of meningitis. At the ventral surface of the 
thalamus each tract divides into two roots, the outer, or 
lateral root, passes to the external geniculate body and to 
the pulvinar, and the mesial root passes into the lower sur- 
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face of the thalamus. Henschen has shown that the optic 
fibres throughout the optic paths assume and maintain a 
definite relation which is of the greatest importance for diag- 
nosis. The termination of these two roots at the primary 
terminal stations of the optic fibres, constitute the primary 
optic centers. 

PRIMARY Optic CENTERS.—These number three: 

1. The external geniculate body. 

2. The pulvinar of the optic thalamus. 

3. The anterior corpus quadrigeminum. 

The primary visual centers have different functions. 
The external geniculate body is only a neuronal relay sta- 
tion in the passage of the visual fibres destined for the cor- 
tex. The anterior quadrigeminal body is a reflex center. 
It directs its neurons to the centers governing the move- 
ment of the iris and the other sensory and motor systems 
which are in connection with vision. The pulvinar sends 
possibly a few fibres to the cortex, but its principal function 
consists in connecting the visual apparatus with the other 
sensory and motor systems, particularly those which govern 
the expression of the face. Schematically one may say 
that the geniculate body is related to cortical and conscious 
vision; the quadrigeminal body to the reflex movements of 
visual origin; the pulvinar to automatic movements of 
visual origin, the latter two only giving unconscious per- 
ception. An animal deprived of its occipital lobe follows 
the light, evades obstacles, has normal pupillary reflexes, 
but does not recognize anything. In the lower animals 
these two centers are very much more developed than the 
first. In the more intelligent animals their size diminishes 
while the area of the cortex and of the external geniculate 
body increases. 

The first, the external geniculate body, as has just been 
stated, is the chief primary optic center, the true between- 
brain of the optic path. It receives the greatest number 
(80 per cent.) of the fibres from the tract and sends visual 
stimuli through the fibres of the optic radiation to the visual 
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sphere. According to Henschen, the individual optic bun- 
dles retain a definite position even in this ganglion and it 
can be said that the retina is projected on this ganglion. 
The dorsal segment must, therefore, correspond to the 
dorsal retinal quadrants of both eyes. Destruction pro- 

duces constant and permanent quadrant hemianopsia in the 
lower halves of both fields. 

Central Visual Path.—The central visual path or optic 
radiation arises in the external geniculate body, in the 
pulvinar and partly in the posterior portion of the anterior 
quadrigeminal body. The termination of the peripheric 
fibres and the origin of the central visual path are close 
together, so that impulses can be transmitted from one 
to the other. From the primary optic centers, principally 
the external geniculate body, the visual fibres pass through 
Gratiolet’s optic radiation to the occipital cortex. 

It was formerly believed that the mesial-most fibres 
of those passing to the occipital cortex, were the visual 
fibres, but to-day we know that the lateral fibres are the 
important ones for the optic radiation. This is the region 
which was called the fasciculus longitudinalis inferior, 
while the mesial part was regarded as the optic radiation. 
Both strata are now known as stratum sagittale occipitale, 
laterale et mediale. In the latter there are fibres of the 
occipital lobe (projection fibres) which pass on to the deeper 
parts; the fibres which belong to the optic radiation are 
situated in the former, the lateral layer, and are a bundle 
t cm broad. ‘The dorsal fibres represent the dorsal part 
of the geniculate ganglion. The callosal radiation is 
internal to both in the wall of the ventricle. A lesion in 
this part causes a bilateral hemianopsia in the ventral 
quadrant of the field, and a lesion of the ventral fibres, 
hemianopsia of the dorsal quadrant. The macular fibres 
are isolated and each macula is connected with both cortical 
visual centers, though the position of the macular bundle 
is indefinite. Lenz believes that a typical macular preser- 
vation in complete interruption of conduction is only ob- 
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served if the lesion is situated centrally to the internal 
capsule. 

VISUAL CENTER—ANATOMIC VISUAL FriELD.—In the 
occipital lobe there is an anatomically sharply defined area 
(area striata) which from its position in the calcarine region 
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Fic. 9.—Visual paths. (Villiger, Gehirn und Riickenmark, III. ed., Leipzig, 
Engelmann, I912.) 


undoubtedly is closely related to the central visual func- 
tions. This field possesses a very sharp boundary line. 


The optic fibres end in the cortex of the calcarine fissure 


whichis knownasthecuneus. The retina is here again pro- 
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jected, and this region may be regarded as a definite nega- 
tive of the retina (retina corticalis). The upper lip is the 
upper retinal half, the lower the lower half, the floor the 
horizontal line in which is situated the macula. Hen- 
schen places the macula in the depth of the fissure and in 
its anterior part which is unusually well supplied with 
blood vessels. Lenz places it in the posterior part. Each 
point of the macula has a bilateral representation. 

Bilateral hemianopsia is not very rare; it occurs after 
an extensive bilateral lesion in the occipital lobe in the 
distribution of the arteriz posteriores cerebri. Macular 
preservation is present at the onset of hemianopsia, the 
limits for color vision are parallel with those for white and 
vision is unaffected in the preserved parts (preéxisting 
double supply). Color perception is a higher function of 
the same elements (Lenz), hence one which is the first 
and the most easily affected. In bilateral hemianopsia 
the degree and extent of visual involvement vary from 
bilateral color hemianopsia to complete blindness in 25 
per cent. 

The cortical visual center transforms the physical image 
received on the retinal screen to a psychic one. The two 
cortical centers have but slight functional associations in 
animals (fishes) with only panoramic vision and the fields 
of the two eyes are independent, no point in space being 
seen simultaneously by the two eyes. ‘There is therefore - 
no binocular vision, and at the chiasm there is a total 
decussation of the optic nerves. Inman vision is binocular, 
though in a part of each field objects can only be seen by 
one eye. Binocular vision permits us to receive and to 
fuse the two images that we obtain from the same object. 
Owing to the distance which the two eyes are separated, 
the object is seen from two angles. This gives us an im- 
pression of relief or that of the third dimension. It is this 
impression which enables us to judge of distance, particu- 
larly when the impression is aided by our knowledge of the 


degree of convergence and accommodation exercised. 
2 
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The cortical centers are in relation with the centers of 
visual memory, also with other centers of special sense, 
the sensory paths and the motor paths. Their function 
in governing the ocular movements is evident, as the experi- 
ments of Mott and Shafer have shown. The left cortical 
visual sphere which is in connection with the two left halves 
of the retina sees the right half of space. It commands the 
muscles which turn both eyes to the right. As Grasset} 
says, each hemisphere sees and looks at the opposite side. 
Thus a lesion of the visual sphere may produce half vision 
or half blindness of the opposite side, and a conjugate 
deviation of the head and of the eyes to the side affected 
(predominence of the antagonists). The cortical center 
of the elevator of the upper eye lid in the angular gyrus 
is also closely connected. There are other important 
associations with the cerebellum in aid of our sense of 
orientation in which the eyes and the semicircular canals 
act as principal forces. 

Visual Agnosia,* Mind blindness, is the result of a 
lesion of the psycho-sensorial paths. The receiving and 
transmitting organs are normal, the higher or conscious 
sensations are affected. Visual agnosia constitutes psy- 
chical blindness. There are several varieties: (1) Com- 
plete psychical blindness. The patient is no longer 
able to recognize anything about him. He sees objects 
but their image does not awaken any impression. (2) 
Optic aphasia of Freund. The patients recognize objects, 
their use and their characters, but have lost the ability 
to name them. (3) Verbal blindness or alexia. Writing 
or printed. text does not signify anything to the patient 
any more than the text of a foreign language. The text 
will be recognized as such and the book will be turned if 
it is handed to the patient upside-down, though this is 
sometimes not noticed. The writing is like that of a person 

1Grasset, quoted from de Lapersonne et Cantonnet, Neurologie oculaire. 


Paris, Masson et Cie., 1910. 
2 de Lapersonne et Cantonnet, 1. c. 
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who keeps his eyes closed and will not be able to read what 
hehas written. This may affect letters, which are no longer 
recognized (letter blindness), or the letters are recognized 
but the faculty to assemble them in syllables or in words is 
lost (syllable or verbal blindness). The patient will 
sometimes succeed in reading if he follows each letter with 
his finger. If he has to copy a word he will do it as if it 
were a drawing. Sometimes the reading of words 1s correct 
while the reading of music becomes impossible (musical 
blindness). Verbal blindness is often accompanied by 
verbal deafness (sensory aphasia of Wernicke). Dys- 
lexia (Bruns) is an analogous trouble to verbal blindness, 
except that it occurs a certain length of time after reading 
and then disappears with rest; in other words, it comes 
and goes. 

If the lesion of the left cortical visual sphere extends 
to the visual memory center, verbal blindness results which 
is always associated with right homonymous hemtanopsia. 
The opposite condition does not hold. This association 
is explained by the fact that the lesion involves the visual 
memory center on the convex surface of the hemisphere 
and the subcortical layers in which are found the optic 
radiations. If the lesion which produces verbal blindness 
is truly cortical, there is also verbal deafness, sensorial 
aphasia of Wernicke. The deviation of the eyes to the side 
opposite of the hemianopsia (paralysis of the motor forces 
which turn the eyes to the right) may be present because 
the visual cortical center is also the posterior center for 
the movements of the eyes. This is, however, unusual, 
as the anterior center is the more active. 

Course of the Optic Fibres.—In the peripheric visual path 
we can distinguish the following groups of fibres: a crossed, 
an uncrossed and a macular bundle. The crossing of the 
fibres takes place in the chiasm where the optic nerves 
undergo a partial decussation. A small part of the fibres 
of each optic nerve pass through the chiasm to the tract 
of the same side and a larger bundle of fibres (75 per cent. 
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v. Monakow) crosses to the tract of the opposite side. 
This results in the retina being connected with both cerebral 


Fic. 10. Fie. Ti. 
Fic. 10.—Visual paths, showing position of fibres. (Axenfeld, Lehrbuch d. 
Augenheilk., Fischer, Jena, 1914.) 
Fic. 11.—Right optic nerve. 
1, Posterior to eyeball; 2, half-way between eyeball and chiasm; 3, just anterior 
to chiasm; 4, chiasm; 5, tract. 


hemispheres. Each tract and visual center receive fibres 
from the eye of the same side and of the opposite side, 
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though each tract contains only fibres from ae pe eemaage 
mous retinal halves of both eyes. 

In the chiasm the fibres from the nasal part of both 
retinz cross each other, while the temporal ones continue 
uncrossed. The crossing fibres describe an S-shaped 
figure in the chiasm. The chiasm also contains fibres 
which are not visual fibres. At its dorsocaudal part there 
is Gudden’s commissure, a connection between the two 
internal geniculate bodies. Directly above this there is 
Meynert’s commissure, whose relation to the lenticular 
nucleus and corpus subthalamicum is definite. ‘There are 
also a few fibres of the commissura hypothalamica. In 
addition to these there are transverse fibres whose relation 
to the optic nerves is not known (commissura ansata 
anterior and posterior). 

The macular fibres arise from the macula lutea and form 
a closed wedge-shaped bundle in the ventro-lateral part of 
the optic nerve with its broad end to the periphery. As 
it proceeds back it becomes semilunar and reaches the 
center of the optic nerve at about 15 to 20 mm posterior 
to the eyeball. This bundle passes directly backward 
in the central part of the optic nerve as a vertical then hori- 
zontal oval, retains its central position in the chiasm and in 
the tract. The macular fibres undergo a partial decussa- 
tion in the chiasm, and both tracts and primary optic 
centers contain a crossed and an uncrossed macular portion. 

The uncrossed direct bundle arises from the temporal 
retinal halves of both eyes, and everywhere occupies the 
external (temporal) side of the optic paths. Directly 
behind the papilla the bundle is divided in a ventral and a 
dorsal half by the interposition of the macular fibres; the 
fibres then unite more centrally. 

The crossed bundle originates from the mesial (nasal) 
retinal halves of both eyes, and occupies the internal, 
that is, nasal periphery of the optic nerve, chiasm and 
optic tract. 1 

In addition to the actual visual fibres, the optic nerves 
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possess centrifugal fibres which serve for the optic reflex. 
The ones which serve the pupillary reflex paths are alone 
of importance. The arrangement of the pupillary fibres 
in the optic nerve is not understood. They are probably 
mixed with the other fibres and partially decussate in the 
chiasm. From the tract the pupillary fibres pass with the. 
mesial optic root to the anterior quadrigeminal body. 
From there the reflex is transmitted to the oculomotor 
nucleus. 

It is generally accepted. that the various optic bundles 
and fibres occupy a constant positionin their course through 
the peripheric visual path. Clinical observations have 
shown that the fibres of the dorsal retinal quadrant are 
always situated dorsally, and the ventral quadrants corre- 
spond to the ventral position in the.visual path. Observa- 
tion of hypophyseal tumors have shown that the fibres of 
the dorsal macular half are situated above, while the ven- 
tral half is situated below in the macular bundle. 

Topographic Diagnosis.—If we now endeavor to trace 
the symptoms which lesions in the various parts of the optic 
paths produce, we find: 

1. Optic nerve. Homolateral amaurosis. Homolateral 
loss of direct, contralateral of consensual pupillary reaction 
(‘‘Reflex Taubheit’’). 

2. Chiasm. Median part. Bitemporal hemianopsia 
(acromegaly, dystrophia adiposo-genitalis). 

3. Only in bilateral affections. Bilateral nasal hemi- 
anopsia (arteriosclerosis, lues, trauma). 

‘4. Tract. Hemianopsia of definite character including 
macula, hemianopic iridoplegia (hemiplegia, same-sided 
ptosis (Wernicke’s syndrome). 

5. If only the ventral or dorsal part of the geniculate 
body is affected then quadrant hemianopsia. 

- 6. Hemianopic iridoplegia. 

7, Bilateral homonymous hemianopsia (in so-called car- 
refour sénsitive with hemihypesthesia and hemiplegia; 
capsule lesion). | 


INTRODUCTORY ANATOMY 23 


fe long, tif: 


strsag OC lat. 


? Tr say gee. med 


\ 
\ 
\ 
\ 


Corpus 


Callosium 


Fic. 12.—Topographical diagnosis of visual path lesions. 
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8. Right like (7). Bilateral cortical blindness. Left, 
soul-blindness. 

It is evident that these disturbances occur only after 
severe lesions of the cortex. It is possible that only cer- 


alus 


Fic. 13.—Topography of internal capsule. M.b.n., Cerebral motor nerves. 


tain fibres are destroyed which connect the calcarina with 
other parts of the brain. Hence in left-sided foci there may 
be disturbances of speech (optic aphasia, alexia), or dis- 
turbances of color perception (hemiachromatopsia), or of 
form. 
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OCULAR NERVES 


The nerves which control ocular movements were origi- 
nally mixed nerves. In the course of evolution they lost 
their sensory fibres, which have gone to form the sensory 
part of the trigeminal nerve. In addition to the oculo- 


ok 
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Fic. 14.—Diagrammatic sagittal section to show nuclei of origin of the nerves 
of the ocular muscles. (Knoblauch, Allgemeine Chirurgie d. Gehirnkrank- 
heiten v. Krause. Enke, Stuttgart, 1914.) 


Th., thalamus; Q, corpora quadrigemina; PP., pyramidal tracts; P., pons. 


motor (III), trochlear (IV), and abducent (VI), we must 
speak of the facial on account of its rdle in the movements 
of the eye lids, and of the sympathetic on account of its 
function connected with the iris. The trigeminal and 
vestibular nerves are also of importance as accessory nerves. 
The roots of the III, IV, and VI nerves are situated be- 
neath the floor of the fourth ventricle and of the Sylvian 
aqueduct. 

Roots.—The oculomotor nucleus is composed of (1) a 
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single nuclear column situated in the median line whose 
cells increase as they pass from the oral to the caudal seg- 
ment (nucleus medialis); (2) of a large-cell lateral or main 
nucleus which can be divided into a medio-ventral and a 
dorso-lateral division; and finally, (3) there is a nucleus 
situated between the above two, rather nearer to the 
anterior extremity of the nucleus, surrounded by a pale 


Fic. 15.—Oculomotor nucleus. 
C.q.a., anterior quadrigeminal body; C.g.m., internal geniculate body; III.m., 
internal oculomotor nerve; JII.l1., external oculomotor nerve; N.r., nucleus 
ruber; P.p., pes pedunculi; 7ZZ., oculomotor nerve; Aqu., aqueduct of Sylvius. 


ground-substance and is called the Edinger-Westphal nu- 
cleus. In addition to these three main nuclei, there are a 
number of isolated cells which are situated on the lateral 
side of the lateral nucleus. All other cells situated about 
the aqueductus Sylvii have nothing to do with the oculo- 
motor nerve. The cell column of the oculomotor nerve 
measures about 1 cm in length and is continuous in a 
caudal direction after.a short interruption with the round 
nucleus of the trochlear nerve. | teas 
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The trochlear nerve root is found where the posterior cor- 
pora quadrigemina join the anterior corpora. On the cau- 
dal side of this nucleus there are the cells of Westphal- 
Siemerling, which have no relation to the ocular muscles. 
The round nucleus of the abducent nerve is situated di- 
rectly in front of the middle of the floor of the fourth 


Fic. 16.—Trochlear nerve nucleus. 


C.g.p, posterior quadrigeminal body; IV, trochlear nerve; F.1.p., posterior’ longi- 
tudinal bundle; Dbrci, decussatio braccio conjunctivorum; P.p., pes pedunculi. 


ventricle, quite near the median line. This nucleus pos- 
sesses an accessory part which is situated on the ventral 
' side and laterally near the facial nerve (accessory abducent 
nucleus). Its significance is not understood. 

The relation of the individual eye muscles to these 
nuclei is clear as far as the abducent and trochlear nerves 
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are concerned: the former innervates the external rectus 
of the same side, while the superior oblique of the opposite 
side is innervated by the latter, as its fibres cross before 
they leave the brain. 

The relation of the various parts of the oculomotor 
nucleus to the muscles is somewhat more complex. We 
know that the anterior and internal part of the nucleus 
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Fic. 17.—Pontine nuclear region. 
F.l.p., posterior longitudinal bundle; VI, abducent nucleus; N.D., Deiter’s 
nucleus; N.B., Bechterew nucleus; VII, facial nerve; L.m., mesial fillet (lemniscus 
medialis); Py., pyramidal tract. 


governs the intrinsic muscles and that the majority of the © 
fibers are homolateral or direct, while the other parts which 
cross to the internal and inferior recti and inferior oblique 
are crossed. As the intrinsic muscle nuclei are grouped in 
the middle line separated from the others and with a dis- 
tinct blood supply, it seems probable to assume that a vas- 
cular lesion may affect either the extrinsic or the intrinsic 
muscles at the same time. Their close relationship ex- 
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plains their associated functions, their independent blood 
supply their isolated lesions. The grouping near the middle 
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Fic. 18.—Innervation of the ocular muscles. (Bing, Kompendium d. topis- 
chen Gehirn und Rickenmarksdiagnostik, II. Auf., Berlin, Wien. Urban u. 
Schwarzenberg, I9ITI.) 


G.c., ciliary ganglion through which pass the nerves to the internal eye muscles. 
rt, small cell median nuclear center for ciliary muscle; 2, small cell lateral nucleus 
center for sphincter pup.; 3, 7, large cell lateral nucleus; 3, levator palp. sup.; 4, 
rectus sup.; 5, rectus int.; 6, obliquus inf.; 7, rectus inf.; IJZJ, oculomotor nerve; 
IV, trochlear nerve; VI, abducent nerve; F.l.p., posterior longitudinal bundle. 


line of the nuclei of the intrinsic muscles explains their 
bilateral association (accommodation and pupillary con- 
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traction are always bilateral) and their association among 
themselves (accommodation is always accompanied with 
contraction of the pupil). Without doubt. the lateral nu- 
cleus serves the external muscles and the part most orally 
and laterally supplies the levator palpebrae. Then comes 
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Fic. 19.—Dorsal view of the floor of the fourth ventricle, showing the loca- 
tion of the nuclei of the ocular nerves. (After Ziehen, Topographische Anatomie, 
Bardeleben, Haeckel, Fischer, Jena, 1901.) 
the rectus superior, the rectus inferior and the obliquus 
inferior. The mesial nucleus is divided into two parts, as 
has already been described. The caudal division belongs 
to the internal rectus as far as it serves convergence, while 
the part situated in the lateral nucleus serves the internal 
rectus, for its function in associated movements. The 
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anterior part of the mesial nucleus serves principally the 
pupil, which means primarily the light reaction of the pupil. 
Opinions differ on the importance of the Edinger-Westphal 
nucleus; we know only that it belongs to the oculomotor 
nerve. 

The root fibres pass outward from this oculomotor nu- 
cleus, crossed and partly uncrossed. All fibres of the mesial 
nucleus are uncrossed. The fibres of the lateral nucleus 
are crossed and, in fact, partially crossed, especially the 
fibres from the lateral nucleus to the internal rectus are 
crossed. It has already been mentioned that the trochlear 
fibres decussate. ‘The decussation takes place in the velum 
medullare anterius. The fibres of the abducent nerve 
leave the nucleus on its mesial side. They do not pass 
directly out to the ventral surface, but are directed some- 
what caudally in order to reach the base of the pons near 
the middle line. While the two last-mentioned nerves 
form enclosed bundles, the oculomotor nerve splits up into 
a number of small bundles which are separated and do not 
join together until just before their exit at the peduncle or 
just beyond this point sometimes at a distance of 14 cm. 

The ocular muscle nuclei have important relation to the 
principal conducting paths and to the nuclei of the mid- 
brain and of the medulla oblongata. The fasciculus longi- 
tudinalis posterior is closely related to the oculomotor 
nucleus and is indented by the trochlear nucleus, while the 
abducent nucleus is situated on its lateral surface. In the 
mid-brain the nucleus ruber comes into relation on its ven- 
tral surface with the oculomotor fibres which pass through 
it. Furthermore should be mentioned the tracts of the 
tegmentum (sensory paths) and those of the pes peduncul1, 
1.e., the motor paths in this as well as in the pons. 

The SyNDROMES which are produced by a combined 
lesion of the ocular muscles and of the above-mentioned 
nuclei and tracts are the following: 

1. Mid-brain. 

(a) Weber’s syndrome. Site of lesion: Pes pedunculi. 
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Homolateral oculomotor paralysis, controlateral hemi- 
plegia. The oculomotor paralysis is generally complete, 
except when the fascicles unite somewhat late, as mentioned 
above, when it is incomplete. 

(b) Syndrome of Benedikt. Homolateral fascicular ocu- 
lomotor paralysis (partial), contralateral athetosis, chorea 
or tremor (of the character of paralysis agitans) lesion in 
the region of the nucleus ruber. 

(c) Syndrome of Nothnagel. Nuclear (bilateral) partial 
oculomotor paralysis and ataxia. Lesion: region of the 
aqueductus and the roof of the corpora quadrigemina. 

These syndromes refer only to these regions when de- 
velopment of the symptoms occurs simultaneously or di- 
rectly one after the other. It is important for the last of 
the three mentioned syndromes to remember that the 
ocular paralysis is primary and that the ataxia occurs second- 
arily, as in the reverse case the lesion may be situated in 
the cerebellum and then exert pressure upon the corpora 
quadrigemina (Bruns). The optic tract passes laterally 
around the cerebral peduncle. It occurs occasionally that it 
is affected together with the neighboring regions by trauma 
(penetrating wound), tumor or lues. The syndrome of 
Wernicke, which corresponds to this localization, is homo- 
lateral ptosis, contralateral hemiplegia and tract hemianop- 
sia. The abducens may be affected in the pes pedunculi 
as well as in the tegmentum. In the former case there is 
homolateral abducens paralysis and contralateral hemi- 
plegia (syndrome de Raymond). The lesion in the pons 
more frequently affects the facialis (abducens) of the same 
side and hemiplegia of the opposite side (syndrome de 
Millard-Gubler). The abducens is more rarely affected 
in a lesion of the tegmentum. In place of an abducens 
paralysis there is a homolateral paralysis of associated ocu- 
lar movement (syndrome de Foville-Wernicke). 

PERIPHERIC Course.—tThe III nerve fibres pass through 
the thickness of the peduncle in a curved path along the 
internal aspect of the posterior longitudinal bundle and of 
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the nucleus ruber, and emerge by about 30 roots, one half 
directly coming out of the peduncle, the other half out of 
the interpeduncular space. The fibres re-unite to form the 
trunk of the nerve whose neurilemma is formed by a re- 
flection of the pia. ‘This nerve travels in the subarachnoid 
space, passing between the peduncle posteriorly and the 
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Fic. 20.—The relation of the ocular nerves to the brain. (From de Lapersonne 
et Cantonnet, Manuel de Neurologie Oculaire, Masson et Cie, Paris, 1910.) 


I, medulla; 2, pons; 3, peduncle; 4, septum lucidum; 5, infundibulum of 3d 
ventricle; 6, optic thalamus; 7, corpus callosum; 8, frontal lobe; 9, cerebellum; 
10, calcarine fissure (left); 11, cuneus; 12, lingual gyrus; 13, fusiform gyrus; 14, 
optic nerve (left); 15, ciliary ganglion with its connections; 16, pituitary body; 
17, section of chiasm; 18, pineal gland; 19, external geniculate body; 20, pulvinar; 
Pri, V,.V; VI;-V1II, cranial nerves. ; . 


basilar apophysis in front. During this course the pos- 
terior cerebral artery passes above and the superior cere- ° 
bellar artery below. It perforates the dura mater which by 
the junction of the two circumferences of the tent of the 
cerebellum forms the external wall of the cavernous 


sinus. It travels in this wall in company with the other 
3 
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nerves and enters the orbit through the internal part of the 
sphenoidal fissure. At the moment of its penetration it 
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Fic. 21.—The nerves in the outer wall of the cavernous sinus. (Knoblauch, 
Allgem. Chirurgie d. Gehirnkrankheiten, Krause, Enke, Stuttgart, 1914.) 
H, pituitary body; C.i, internal carotid; ZZI, oculomotor; IV, trochlear; 
VI, abducent; V/, ophthalmic nerve; V”, superior maxillary nerve. 
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Rin 
Fic. 22.—Diagram of the III. nerve with the ciliary ganglion. (G. D. Thane, 
Quain’s Anatomy.) 


L.r., long root; S.r., sympathetic root; C.b., ciliary branches. 


bifurcates, giving off a superior branch and an inferior 
branch, one above and one below the optic nerve, the upper 


. 
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one supplying the rectus superior and the elevator of the 
lid, the lower one being distributed to the internal rectus, 
inferior rectus and inferior oblique. The. branch to this 
last muscle gives an anastomatic branch to the ciliary 
ganglion. | 

The IV nerve takes its origin by roots from its peduncular 
nucleus and differing from the other nerves which are di- 
rected ventrally, it passes to the dorsal aspect of the nerve 
trunk. They are obliquely inclined to the median line 
and decussate within the interior of the peduncle. The 
nerve emerges at the level of the valve of Vieussens, below 
the posterior quadrigeminal body. This dorsal exit and 
its decussation are two features by which this nerve differs 
from all the other cranial nerves. In order to proceed 
anteriorly, the nerve must pass around the lateral face of 
the peduncle to which it is adherent. During this passage 
it is above the superior margin of the pons and below the 
optic tract. It travels in the subarachnoid space, per- 
forates the outer wall of the cavernous sinus below the III 
nerve, and enters the orbit in the supero-external portion 
of the sphenoid fissure. It travels in the upper part of 
the orbit and attains the superior margin of the large oblique 
muscle. 

The VI nerve passes directly through the thickness 
of the pons external to the pyramidal tract. It emerges 
in the depression between the pons and the medulla, 
above the pyramids and internal to the facial nerve. 
The middle cerebellar artery passes either above or 
below it. This nerve leaving the nervous trunk some- 
what below the III and IV pairs, perforates the dura 
mater somewhat lower down, not at the tentorium but 
below it just at the upper border of the petrous pyramid 
which it crosses as it passes through the middle cranial 
fossa. It is in direct contact with the osseous articulation 
to which it is closely applied by the superior petrosal sinus 
and the petrosphenoidal ligament, a fibrous ring stretching 
from the apex of the pyramid to the posterior clinoid 
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apophysis. In cranial injuries where the petrous pyramid 
becomes ever so slightly loosened, the nerve may become 
injured (Panas). Also, osteitis of the apex of the pyramid 
may be accompanied with the paralysis of the VI nerve. 
The nerve does not penetrate the outer wall of the cavernous 
sinus the way the other nerves do, but comes to be placed 
within the cavity of the sinus, bathed in the venous blood 
and close to the external surface of the carotid artery, sur- 
rounded by the pericarotid sympathetic plexus. After 
passing through the largest part of the sphenoid fissure, 
the abducent nerve passes along the outer part of the orbit 
and enters the rectus externus muscle. 

Fisher! says: ‘‘Exaggerated notions of the length of the 
cranial nerves between their superficial origins and the 
points at which they perforate the dura mater are apt to 
arise; this portion of the III nerve measures little more than 
one inch; the corresponding part of the small IV nerve 
takes a very circuitous route, but is not longer than two 
inches; of the VI nerve the length of this intradural part 
is about an inch and a quarter. It is thus seen that only 
for a comparatively short distance are these nerves ex- 
posed to implication in meningeal disease.”’ 

Other motor and sensory nerves which are related to the 
movement of the eyes are the following: 

Facial Nerve.—The nucleus of the facial nerve is situated 
ventrally and somewhat caudally from the abducent nu- 
cleus. It sends its fibres in a dorso-mesial direction to the 
floor of the fourth ventricle and from where it at first passes 
orally and then in a curved direction laterally and ven- 
trally. The abducent nucleus is situated within the knee 
produced by this course. The nuclear column of the facial 
can be distinctly divided into numerous groups of cells of 
which the dorsal one belongs to the ocular facial. The 
secretory fibres of the facial nerve are derived from the 
nervus intermedius Wrisbergii, which is supposed to spring 
from the large cells in the tegmentum (nucleus salivatorius). 


1 Fisher, Ophthalmological Anatomy, London, 1904. 
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The association of the nucleus of the facial nerve to other 
nerves is of great importance. It is claimed by some that. 
the ocular facial is derived from the oculomotor nucleus, 
while the lower facial is derived from the hypoglossal 
nucleus. It has a close relation with the V nerve. It 
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Fic. 23.—The facial nerve in its canal, with its connecting branches, etc. (From 
Sappey, after Hirschfeld and Leveillé, Quain’s Anatomy, Vol. III, Pt. II.) 


t, facial nerve in the first horizorita! part of its course; 2, its second part turn- 
ing backwards; 3, its vertical portion; 4, the nerve at its exit from the stylomas- 
toid foramen; 5, geniculate ganglion; 6, large superficial petrosal nerve; 7, 
spheno-palatine ganglion; 8, small superfical petrosal nerve; 9, chorda tympani; 
10, posterior auricular branch cut short; 11, branch to the digastric muscle; 12, 
branch to the stylohyoid muscle; 13, twig uniting with the glosso-pharyngeal 
nerve (14 and 15). 


emerges at the level of the lateral depression of the pons, 
external to the III nerve and internal to the auditory 
nerve. It enters the internal auditory meatus and as it 
passes through the petrous pyramid it presents a thicken- 
ing, the geniculate ganglion. It finally passes forward 
through the parotid gland. One anastomosis of the facial 
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is of interest to us, and that is the great superficial petrosal 
nerve which unites the facial nerve with the sphenopalatine 
ganglion, a part of the superior maxillary nerve. 

In determining the seat of a facial paralysis the involve- 
ment of the orbicularis muscle is of particular diagnostic im- 
portance. Incortical and sub-cortical affections of the facial 
nerve the lower branches of this nerve are alone affected. 
A nuclear or peripheric paralysis generally produces a com- 
plete facial paralysis. The electrical examination is of im- 
portance. ‘The facial paralyses which are of nuclear origin 
are usually bilateral, as is explained by the proximity of 


Fic. 24.—Connections of the facial and trigeminal nerves. (de Larpersonne 
et Cantonnet, Neurologie oculaire, Paris, Masson & Cie, 1910.) Dotted line 
shows facial innervation of lacrymal gland. 


VII, facial nerve; G.P.S., great superficial petrosal; P.P.S., superficial petrosal; 
C.T., chorda tympani; C, internal carotid artery; V., trigeminal nerve and Gas- 
serian ganglion; V!, ophthalmic nerve; F., frontal; L., lacrymal; N., nasal and 
ophthalmic ganglion; G.L., lacrymal gland. 
the nuclei. In tabes where the nuclei of the cranial nerves 
are so frequently involved a facial paralysis is very unusual. 
On the other hand, a. nuclear lesion of the facial nerve 
is more frequent in acute superior hemorrhagic polien- 
cephalitis. In lesions of the pons the involvement of the 
facial nerve is of interest as the characteristic paralysis for 
a pontine lesion consists in an alternating paralysis with 
involvement of the facial nerve on the same side as the 
lesion and a paralysis of the opposite extremity. This is 
the condition when the focus lies above the pyramidal 
crossing but below the facial crossing. If the focus is 
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above the facial crossing then of course the paralysis of the 
facial and of the extremities are on the same and opposite 
sides (Gubler paresis). | 

A paralysis of the peripheric facial nerve is simple because 
all the branches are involved. By referring to the accom- 
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Fic. 25.—Schematic drawing of the facial nerve from the base of the skull 
to the pes anserinus to show the topographical diagnosis of the various paralyses. 
(Erb in Striimpell’s Textbook.) 


N.f., facial nerve; N.p.s., great superficial petrosal nerve; N.c.c.p.t., communi- 
cating branch with tympanic plexus; N.st., stapedial nerve; Ch.t., chorda tym- 
pani; G.f., nerves of taste; S.p.s., nerve of salivary secretion; N.a., auditory nerve; 
G.G., geniculate ganglion; F.st., stylomastoid foramen; N.a.p., posterior auricu- 
lar nerve. 


panying Erb’s diagram the following main types.can be dis- 
tinguished:! (1) Paralysis of the facial muscles with salivary 
secretion, taste, hearing and soft palate intact; (2) paralysis 
of the facial muscles, disturbance of taste and of salivary 


1 Roemer, Augenheitlkunde, p. 700. 
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secretion, hearing and soft palate normal; (3) paralysis of 
the facial muscles, disturbance of taste and of salivary 
secretion, abnormally acute hearing, while the soft palate 
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Fic. 26.—Sympathetic innervation of eyeball and orbit. 
Auge, Bergmann, Wiesbaden, IQT4.) 
C.cs., cilio-spinal center; Dp., dilator of the pupil: Mts., superior tarsal muscle; 


Mo., orbital muscle; Gs., superior sympathetic ganglion; Gi., inferior sympathetic 
ganglion; Obl., oblongata; C.rv., cervical cord; VF., vasomotor fibres. 


(Bing, Gehirn und 


is normal; (4) paralysis of the facial muscles, disturbance 
of taste, diminished salivary secretion, abnormal acuteness 
of hearing, paralysis of the soft palate; (5) the same condi- 
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tions except that there is no disturbance of taste. The 
most frequent causes for a peripheric facial paralysis are 
first of all ‘‘rheumatism,”’ second, diseases of the middle ear, 
and of the petrous pyramid; finally affections of the skull 
(fractures, tumors, and meningitis). In basal paralysis 
of tne facial nerve, other nerves are usually involved, the 
VIII, VI, and V. In functional paralysis of the facial 
nerve (hysteria) the lower branches are usually involved 
while the ocular facial distribution is intact. 

Sympathetic Nerve.—At the lower cervical and upper 
dorsal segments of the cord there is a cilio-spinal center 
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Fic. 27.—Ciliary ganglion, its roots and branches. (Poirier-Charpy-Cuneo.) 


III', superior branch oculomotor nerve; Rl, sensory root, nasal branch of 
ophthalmic nerve; Ncb, short ciliary nerves; Rb, motor root; III, inferior divi- 
sion of oculomotor nerve; Rs. sympathetic root. 


which controls the dilatator pupilla, the superior tarsal 
muscle and the musculus orbitalis. From the cilio-spinal 
center fibres pass through to the lowest segments of the 
cervical sympathetic (inferior cervical ganglion). The 
impulse then passes through the middle and upper cervical 
ganglions, and through the sympathetic plexus around the 
carotid artery to the orbit, where one branch surrounds the 
ophthalmic artery and the other represents anastomosing 
branches distributed to the motor and sensory nerves of 
the orbit, and finally arrives in the ophthalmic ganglion. 
The ophthalmic ganglion is both a cerebro-spinal and a 
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sympathetic center situated in the orbit. It measures 2 by 
1 mm and is situated at the external side of the optic nerve 
at the junction of the posterior third with the anterior two- 
thirds. It receives a root from the branch to the inferior 
oblique, another from the nasal nerve and a third from the 
carotid sympathetic plexus. From it arise the short 

ciliary nerves which penetrate the eyeball and supply the 
intrinsic muscles. It is of importance as a center governing 
the contrion of the actciliary and pupillary muscles. 

Trigeminal Nerve.—The sensibility of the eye is taken 
care of by the V nerve. This nerve transmits sensory im-. 
pressions from large cutaneous and mucous areas. In addi- 
tion, it carries complex fibres which serve the sympathetic 
and the facial nerves. It can be divided into two neurons, 
a peripheric and a central one. The peripheric neuron is 
constituted like a spinal sensory nerve. The centripetal 
paths are represented by the three branches of the V nerve. 
The ganglion, an agglomeration of cellular centers, is the 
Gasserian ganglion which corresponds to the spinal gang- 
lion of the sensory nerves. The first branch is of impor- 
tance for us. Its fibres first pass into the Gasserian gang- 
lion and then join the sensory trigeminal nucleus in the 
medulla oblongata and the pons. A part turns in a curved 
direction caudally and terminates in the substantia gelatin- 
osa trigemini, that nuclear column which, as a direct con- 
tinuation of the sensory trigeminal nucleus, extends into 
the upper spinal cord. It is interesting that the fibres 
which transmit the corneal reflex extend quite deep in the 
medulla oblongata near the limits of the spinal cord. 

The first branch (ophthalmic nerve of Willis) is formed by 
the union of three important branches—nasal, frontal and 
lacrymal nerves. The nasal nerve arises at the junction 
of the external and internal nasal nerves. The external 
nasal is formed of slender filaments to the lacrymal organs, 
nasal filaments to the skin of the nose, and palpebro-con- 
junctival filaments. The internal nasal branch or ethmoi- 
dal branch, is formed by the union of the naso-lobar branch © 


INTRODUCTORY ANATOMY 43 


which transmits sensation from the skin of the nose and 
from the outer wall of the nasal cavities and by the nerve of 
the septum. This nerve passes from the anterior internal 
orbital foramen to the sphenoidal fissure, passing between 
the superior oblique and the internal rectus muscles, ob- 
liquely crossing the optic nerve and the ophthalmic artery. 
It leaves the orbit through the internal part of the sphe- 
noidalfissure. At the ring of Zinn it comes intorelation with 
the oculomotor nerve, the abducent nerve and the ophthal- 


Fic. 28.—Diagram of the ophthalmic nerve. (G. D. Thane, Quain’s Anatomy.) 
Dotted line is outline of orbit. 


Sy., sympathetic; Sm., supramaxillary; Im., inframaxillary; Cg., ciliary gan- 
glion; N., nasal; It., infratrochlear; St., supratrochlear; F., frontal; So., supra- 
orbital; L, lacrymal. 


mic vein, later with the optic nerve and the ophthalmic 
artery. This is the only one of the sensory nerves of the 
orbit which travels in the interior of the muscular cone and 
which passes through the ring of Zinn. 

The other two nerves, the frontal and lacrymal, are 
situated in the space between the muscles and the bone 
and pass through the sphenoidal fissure on the outside of 
the ring. In the orbit the nasal nerve receives the follow- 
ing collateral branches: the long root of the ciliary gang- 
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lion, the two long ciliary nerves, the spheno-ethmoidal 
branch which supplies the mucous lining of the sphenotay! 
and posterior ethmoidal cells. 

The frontal nerve is the largest branch of this division. 
It arises from the union of the internal frontal and external 
frontal branches. ‘The former is formed by branches which 
supply the skin of the forehead and from palpebro-conjunc- 
tival filaments. It enters the orbit to the outer side of the 
pulley of the superior oblique. ‘The external frontal enter- 
ing the orbit through the supraorbital notch, is formed by 
small filaments which supply the skin and the frontal sinus 
and palpebro-conjunctival filaments. The frontal nerve 
passes along the upper wall of the orbit above the levator 
palpebre and passes through the outer portion of the sphe- 
noidal fissure to the outer side of the ring. It is there in 
company with the abducens nerve to the inner side, while 
the lacrymal branch is to the outer side. During its 
passage through the orbit it receives the supra-trochlear — 
branch, an important collateral. 

The lacrymal nerve, which is a very thin nerve, arises 
from branches which supply the palpebro-conjunctival 
region and branches from the lacrymal gland. It travels 
along the outer orbital boundary above the external 
rectus muscle and leaves the orbit in the external part of 
the sphenoidal fissure to the outer side of the canal of Zinn. 
It receives two anastomoses, one derived from the VI 
nerve, the other of greater importance coming from the 
orbital branch of the superior maxillary nerve. The 
ophthalmic division is formed by the union of these three 
branches directly behind the sphenoidal fissure. It travels 
in the outer wall of the cavernous sinus in close relation to 
the IIIandIV nerves. After leaving the wall of the cavern- 
ous sinus, it forms a part of the Gasserian ganglion. Dur- 
ing this part of its course it receives sympathetic filaments 
derived from the pericarotid plexus. 

The Gasserian ganglion shaped like a crescent is lodged on 
the internal part of the endocranial portion of the petrous 
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pyramid in a duplication of the dura mater. Anteriorly it 
receives the three branches of whichitis composed. Poster- 
iorly it continues in the trunk of the V nerve. On the inner 
side there is the external wall of the cavernous sinus and 
the nerves which are contained in thts wall. Below there 
is the motor portion of the V nerve, the large and small 
superficial petrosal, the petrous pyramid where the thin 
bony lamella separates it from the petrous carotid canal. 

Vestibular Nerve.—The vestibular nerve has its pe- 
ripheric perceptive organ in the internal ear, namely, in the 
utriculus and sacculus and canales semicirculares. The 
last, the semicircular canals contain a fluid, the endolymph 
whose movement causes a sensory impression. Under 
certain conditions, when this reaches the center it causes 
nystagmus, certain compensatory movements of the body 
and the sensation of rotation. The endolymph in each. 
semicircular canal as it moves either toward or away from 
the ampulla causes a nystagmus toward or away from the 
side of the stimulated labyrinth. 

During rest there are constant stimuli passing to the 
vestibular ganglion and to the nuclei of the ocular muscles, 
which, as the stimulus is the same on the two sides, causes 
a state of equilibrium and brings about the vestibular 
tone of the ocular muscles. A similar action acting through 
the cerebellum causes the vestibular tone of the muscles 
of the body, particularly those of the trunk. 

The fibres of the vestibular nerve pass from the semi- 
circular canals to the ganglion vestibuli and then to the 
small-cell vestibular nucleus (nucleus vestibularis tri- 
angularis) which is situated in the floor of the fourth 
ventricle. The fibres which pass from this nerve directly 
‘to Deiter’s nucleus are of great importance for the move- 
ments of the eyes. Deiter’s nucleus is a long-drawn-out 
nuclear column which consists of a row of different cells. 
The important ones are the ventro-caudal Deiter’s cells, 
the large cells of Deiter’s, and finally, the dorso-oral 
cells which are in close relation to a nucleus called the 
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nucleus angularis (nucleus Bechterew), situated in the 
angle of the floor of the fourth ventricle. This nucleus 
also contains fibres derived from the vestibular nerve. It 
seems very probable that these last two mentioned nuclei 
are related to the cerebellum, as they receive fibres from 
the roof nucleus. Furthermore, it is known that fibres 
pass from Deiter’s and probably from Bechterew’s nucleus 
to cross the middle line and to run both in an oral and 
caudal direction in the fasciculus posterior longitudinalis. 
These fibres terminate in the eye-muscle nuclei, particularly 
in the nucleus for the rectus externus and that part of the 
rectus internus nucleus which is related to lateral: move- 
ments. Through the fasciculus longitudinalis posterior 
the eye muscles are influenced by Deiter’s nucleus (laby- 
rinth) and partly by the cerebellum. The fibres to the 
nuclei of the ocular muscles bring about the vestibular 
ocular movements. The fibres to the cerebellum and the 
spinal cord cause the vestibular tone of the muscles of the 
body, while the fibres to the cortex give the sensation of 
turning. 

The vestibular apparatus can be examined by testing the 
vestibular ocular movements, the vestibular movements 
of the body at large, the sensation of turning and other 
associated symptoms. 

VESTIBULAR NYSTAGMUS whet Uhthoff calls nystagmus- 
like contractions, is composed of a rapid and a slow phase. 
Barany? has shown that the slow movement is vestibular 
in origin and that the rapid movement is a central, supra- 
nuclear one. In describing nystagmus its direction is 
usually determined by observing the rapid phase. Vesti- 
bular nystagmus occurs in a number of forms—horizontal, 
rotatory, vertical, etc. It is increased when the eyes are 
turned in the direction of the rapid movement, while it is 
diminished or arrested when the eyes are turned in the op- 
posite direction. 

In many normal persons the eyes show slight nystagmus- 


1 Bérdny, Handbuch d. Neurologie, Lewandowsky, Vol. 2, p. 919. 
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like movements in the terminal lateral positions. When 
this nystagmus is marked it is pathological, while every 
form of nystagmus with the eyes in the primary position, 
even if slight, is pathological. Barany finds that in ex- 
amining for nystagmus it is desirable to rule out the attempt 
of the eyes to fix an object, and recommends opaque glasses; 
then under certain conditions a nystagmus will become 
visible. 

In diseases of the peripheric end organ the spontaneous 
nystagmus is a combination of a horizontal and rotatory 


Fic. 29 —Diagramot the origin of the JJJ, IV, and VI nerves. (Modified from 
Gowers, Quain’s Anatomy.) 


nystagmus, while every other form of spontaneous nystag- 
mus is intracranial. 

The paths by which voluntary movements of the eye 
muscles are effected are not known. At present an iso- 
lated voluntary tract only has been accepted for the case 
of the levator palpebre. All other movements are as- 
sociated and their center lies at the base of the second 
frontal convolution. The fibres run from this area together 
with the pyramidal tract in the internal capsule and then 
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in the pes pedunculi. They then separate from the other 
fibres at the anterior extremity of the pons and travel 
dorsally in the region of the fasciculus longitudinalis pos- 
terior after they have crossed to the other side. In the 
fasciculus longitudinalis posterior, orally from the abducent 
nucleus, the fibres pass on to their final termination in the 
nuclei. In considering associated lateral movements of 
the eyes, it is not necessary to assume a special center for 
their development. Paralysis of associated ocular move- 
ment results from a lesion in the cortex or in the course of 
the tract directly in front of its bifurcation, just orally 
from the abducent nucleus. As this path crosses over to 
the other side, a paralysis of the associated lateral muscles 
in cortical lesions must be a crossed one; when the lesion 
is in the region of the abducent nucleus, the paralysis is of 
the same side. 

The associated lateral movements are furthermore 
influenced from still another direction, namely, from. 
Deiter’s nucleus. Its lesion leads to nystagmus, that is, 
ryhthmic nystagmus, which is composed of a rapid and a 
slow component. A lesion of the ventro-caudal Deiter’s 
causes horizontal nystagmus, and a lesion of the oral portion 
of the nucleus produces vertical nystagmus. Hertwig- 
Magendie’s strabismus (vertical strabismus) in lesions of 
the cerebellar peduncles is possibly related to Deiter’s 
nucleus. A lesion of Deiter’s nucleus can produce in addi- 
tion to nystagmus a paralysis of associated ocular move- 
ments, or at least a turning of the eyes to one side. 

There are a number of ways of studying the vestibular 
reactions on the part of the ocular muscles. The most 
important one and quite sufficient for the ophthalmologist 
is the caloric test of Barany. -On irrigating the right ear 
of a patient in an upright position with water below body 
temperature a horizontal nystagmus to the left side sets in 
after about twenty seconds and continues for two minutes. 
If the temperature of the water. is higher than that of the 
body a rotatory nystagmus results toward the right side. 
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In other words, the movement of the endolymph varies 
with the temperature of the water, as it is increased or 
decreased. The temperature of the water when it is to be 
below body temperature should be between 25° or 30°C. 
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Fic. 30.—Diagram to explain nystagmus. 


E, external rectus; I, internal rectus; III, oculomotor nerve; VJ, abducent 
nerve; Flp, posterior longitudinal bundle; D., Deiter’s nucleus; C., cortex; 
Med. .spin., medulla spinalis. 


During irrigation the eyes should be carefully observed 
and as soon as nystagmus sets in, the irrigations must be 
arrested, to avoid vertigo, nausea and vomiting. If no 


reaction results from 25°C., colder water can be used. To 
; : 
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irrigate with hot water a temperature from 45° to 48°C. is 
advisable. Generally it is sufficient to use cold water to 
make a diagnosis. ‘The test becomes difficult 1f spontane- 
ous nystagmus is already present because it is hard to tell 
whether the movements are augmented or diminished. In 
the unconscious this caloric reaction can also be practised; 
instead of a nystagmus the eyes will deviate to the side 
which has been irrigated with the cold water. If the pe- 
ripheric vestibular apparatus is disturbed or the vestibular 
nerve is paralyzed irrigation with cold water will produce no 
reaction whatever. 

The vestibular apparatus not only influences the muscles 
of the body but also those of the extremities. On producing 
horizontal nystagmus to the right side, the attempt of the 
patient to point with closed eyes always shows a variation 
inasmuch as the past pointing takes place to the left side. 
If the head is bent toward the right shoulder the past point- 
ing takes place above the object. 

The vestibular ocular movements have been studied in 
paralysis of ocular muscles and in paralysis of associated 
movements, to determine whether the condition is due to 
a peripheric (nuclear) lesion or not. In the case of a 
nuclear lesion the vestibular stimulus produces no increase 
in the movement along the direction of the paralysis, while 
vestibular nystagmus results normally in any direction 
which is not affected by the paralysis. In paralysis of the 
associated movements which are supranuclear a different 
condition exists. 

Barany has shown that the slow movement of the 
nystagmus originates from the end organ. The rapid 
movement has a central origin arising in the supranuclear 
center. Assuming a focus in the left supranuclear center 
the associated movement of both eyes to the left is paralyzed. 
The rapid movement of the horizontal nystagmus to the 
left side is also affected. On’ stimulation, in place of the 
horizontal nystagmus toward the left, both eyes now become 
deviated to the right and remain in this position. Biel- 
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schowsky and Steinert! have observed cases of paralysis 
of vertical associated movement in which the vestibular 
motility has been preserved. In recovery from a paralysis 
of associated movement a marked nystagmus to the side 
of the paralysis always appears. In the supranuclear 
paralysis the absence of vertigo is noticeable. 

Tue ROLE oF THE EvYEs IN ORIENTATION AND EQUILI- 
BRATION.—Among the nervous impulses which act in 
preserving our equilibrium, those obtained from the eyes 
are important, because the knowledge of the relation of 
external objects to the body gained from the contraction 
(i.e., innervation) of the eye-ball muscles is one of the most 
important sources of guidance to the centers that regulate 
the muscular contractions for maintaining bodily equt- 
librium. In addition to this independent service there is 
a close association between the eyes and the static labyrinth, _ 
which, however, is not directly connected with equilibrium, 
but has a different purpose, as is shown in the following: 

The posterior longitudinal bundle which connects the 
various nuclei of the ocular muscles is in close relationship 
with the vestibular nerve. The vestibular nerve thereby 
is closely associated with the ocular muscles, just as it 
is with all the muscles of the body. It serves the purpose 
of maintaining the muscles in a state of tonic contraction. 
If this nerve be divided on one side, it will result in a 
complete loss of tone of the muscles of the body of the 
opposite side andin nystagmus. The vestibular apparatus 
is also in close relationship with the cerebellum, by means 
of Deiter’s nucleus, so that the cerebellum is a further 
active factor in the regulation of our ocular movements. 
Bing? calls the cerebellum a reflex apparatus serving for 
the preservation of equilibrium, not only for the muscles 
of the body, but for the eyes. It received centripetal 
impulses from the static labyrinth and from the ocular 
muscles by means of Deiter’s nucleus, which assist in its 

1 Bielschowsky and Steinert, Muenchener med. Wochenschrift, 1906, 33 


and 34, quoted from Barany. 
2 Bing, Gehirn und Auge, Bergmann, Wiesbaden, 191 4. 
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regulating activity. On the other hand, it sends forth 
centrifugal impulses through this same nucleus, which 
preserve the position of equilibrium and control the ocular 
movements. 

In certain animals the position of the eyes and their 
movements are governed nearly exclusively by the ear. 
The eyes in these animals, if the head is not moved, are 
practically motionless. As the head moves, the eyes make 
a compensatory movement in the opposite direction which 
originates in the labyrinth. There is a constant action of 
the labyrinth on the ocular muscles. It holds the ocular 
muscles in check, giving them a definite tone, so that a lesion 
of one labyrinth causes a preponderance of the action of the 
opposite one. In man this association between the eyes 
and the labyrinth also works for producing compensatory 
movements, though these are not as important as in the 
lower animals. The purposes of these compensatory move- 
ments according to Sherrington, are presumably for main- 
taining the northal relation of the eyes to the horizontal. 
These movements, Wilson and Pike have shown, are a 
direct reflex response, independent of the cerebellum, to 
insure that the retinal images shall not be disturbed by 
each movement of the head. It is well-known that if both 
labyrinths are destroyed, these compensatory movements 
are abolished. 

Conjugate deviation can be regarded both as a symptom 
of irritation and as a symptom of defect, the latter when 
there is a secondary contracture of the non-paralyzed 
lateral turning muscles of the eye; the former a symptom 
of irritation when there is no paralysis of associated ocular 
motion and when the fibres for the associated lateral move- 
ments are in a state of irritation through the presence of a 
lesion. Conjugate deviation is usually only of short dura- 
tion and occurs in lesions situated in the frontal lobe (base 
of the second frontal convolution, at the gyrus angularis, 
and in:the pons). The deviation turns to the opposite 
side of the paralyzed associated ocular movement. In 
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right-sided cortical lesions the deviation is to the right; 
when the focus is in the pons, the deviation is to the left. 
A number of cases have been observed in which a conjugate 
deviation was not dependent upon a lesion of the nervous 
paths governing ocular movement, but was due to a dis- 
turbance in the system of Deiter’s nucleus. In this case 
the eyes may remain deviated in one direction for a long 
time, though the laws governing this disturbance have not 
been discovered. 

The superior or cortical centers for ocular movements 
are not definitely understood but are described as two— 
one a positive or visuo-motor which is placed in the region 
of the visual center on the internal surface of the occipital 
lobe, the other or anterior, supposed to be situated at the 
foot of the second frontal convolution and the angular 
gyrus. The former center governs the ocular movements 
associated with visual sensation; the second the movements 
associated with general sensory impression. Mott and 
Schafer! have shown that irritation of the anterior center 
in its middle part causes lateral movements of the eyes; in 
its upper part, lateral movements with depression; and in 
its inferior part, lateral movements with elevation. 

Some authors assume intermediate codrdinative centers 
(supranuclear) for binocular parallel movements of the 
eyes. The codrdinative centers have two functions: first, 
to codérdinate the movements of the two eyes for binocular 
and for the movements of the eye lids, as well as preserving 
the equilibrium and general orientation. The center for 
the codrdination of the binocular movement with parallel 
axes are two in number, right and left.. Their place is not 
exactly understood, though it is probable that they are 
located in the pons. The center of the coérdination with- 
out parallelism (convergence) is also situated in this region, 
but is not exactly localized. 

The center for the movement of the eye lids has been 
located at the level of the upper margin of the pons. The 


1 Quoted from de Lapersonne et Cautonnet, l. c., p. 20. 
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centers associating ocular movements with the sense of 
orientation and equilibrium are closely related to the central 
connection of the vestibular apparatus and they are placed 
in Deiter’s nucleus. The cerebellum has an important 
function in preserving codrdination. 

The peripheric centers are closely united by fibres be- 
longing to the posterior longitudinal bundle which connects 
the III, IV, and VI nerve nuclei on each side. 

The cortical and peripheric centers are associated by 
fibres which converge in the direction of the internal capsule, 
grouped in two bundles. The anterior from the sensory- 
motor center travels with the fibres from the frontal lobe. 
The posterior fibres from the visuo-motor center of visual 
sphere are contained in the optic radiation. In the internal 
capsule the anterior bundle passes to the posterior part of 
the anterior arm and the posterior bundle occupies the 
posterior-inferior part of the optic thalamus. ‘The motor 
ocular fibres then travel in the dorsal part of the peduncle 
and of the pons to decussate and cross the median line at 
the upper level of the pons, and finally to be distributed to 
the peripheric nuclei with the possible intervention of a 
supranuclear or coordinate center. 


THE PUPIL 


In the examination of the pupil we must pay attention 
first to its size, its form and its reaction. The normal size 
of the pupil is from 3 to 5 mm. ‘This figure holds only for 
adults. In children, in anemic persons it is larger, in old 
people it is smaller. If the pupil is contracted to 1 to 144 
mm, we speak of miosis; if the pupil is larger than 5 mm, 
the condition is described as mydriasis. Normally the 
size of the pupil in both eyes is the same. In nervous, 
excitable persons a small difference in illumination produces 
an apparent difference in the size of the pupil. This, 
however, is promptly equalized when the illumination is 
uniform. The form of the pupil is of the greatest im- 
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portance. Itis usually circular, though it may normally 
be somewhat oval or elliptical; in any case, the margin is 
usually entirely uniform. Asymmetry of the margin, a . 
slightly displaced pupil, an irregular margin, are always 
to be regarded as pathologic (congenital change, iritis, 
lues). 

There are two physiologically different forms of pupillary 
movement: I. Reflex pupillary movement, which produces 
a contraction or dilatation of the pupil on changes in the 
illumination, on sensory stimuli, or psychic influences; 
II. Associated movements of the pupil. The pupillary 
fibres are stimulated together with other actions of the 
oculomotor or oneof the accessory nerves (facial, trigeminal). 

Reflex pupillary movement is the most important of 
the various reactions of the pupil. There is a direct anda 
consensual reaction occurring in the same way, at the same - 
time and to the same degree. It is to be remembered that 
sight and degree of light reaction are not always equal. 
Good pupillary reaction has been observed in blindness 
following choked disc or central optic atrophy. As has 
been previously stated, the anterior corpora quadrigemina 
represent a reflex organ which transmits the light reflex 
to the motor paths. The most important clinical feature 
of these reflexes is the pupillary reflex, and particularly the 
light reflex of the pupil. There is to-day no question but 
that the centripetal fibres of this reflex arc run in the optic . 
nerve, as Karplus and Kreidl were able to produce changes 
of the pupils by irritation of the optic nerve. The way, 
however, by which these optic nerve fibres pass to the motor 
nuclei of the pupil is not definitely understood. According 
to Bernheimer, the fibres pass through the brachium of the 
anterior corpora quadrigemina before reaching this struc- 
ture; they then pass around the Sylvian aqueduct in a 
curved direction to the oculomotor nucleus. In any event, 
to insure the light reflex, the optic nerve must be intact 
on the one hand and the sphincter nucleus must be normal 
on the other, therefore in loss of the light reflex, as Bach 
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Fic. 31.—The nervous mechanism of the pupillary reaction. (After Marburg, 
Die diagnostische Bedeutung der Pupillenreactionen, Wiener Klinik, 1903.) 


Pupillary reflex tracts. 

D., dilator nucleus of oculomotor nerve; G.gl., Gasserian ganglion; N.V., 
nucleus V. nerve; Sens. B, sensory tract except head supply from V. Cortex. 
Symp., sympathetic tract; G.gl.cerv.s., superior cervical sympathetic ganglion; 
N.cil.b., nervi ciliares breves; N.cil.l., nervi ciliares longi; Ggl. cil, ganglion ciliare; 
re, radix longa, ciliary ganglia; rb., radix brevis, ciliary ganglia; IJ, chiasm; 
ITI, oculomotor nerve; V, trigeminal nerve; G.gen.l., external geniculate body; 


S., sphincter nucleus. 
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suggests, the place where the light stimulus is transmitted 
to the motor nucleus alone must have suffered. Theretis 
no proof for any of the other theories to explain this 
question. 

Sensory or sympathetic reactions of the pupil consist in 
a dilatation of the pupil, following sensory or psychical 
stimuli. Every intensive psychical process and every 
sensory stimulus is associated with dilatation of the pupil 
even when it is preceded by a voluntary impulse or by 
imagination. This reflex was formerly described under a 
variety of different names. 

(a) The so-called sympathetic reflex, the one produced 
by all forms of sensory stimuli and irritants of the skin and 
of the higher sensory organs (pin pricks, noises, odors, 
intense light). 

(b) Psycho-reflex:is the dilatation of the pupil in mental 
work; close attention, muscular contraction or the mental 
state of fright, anger, fear. 

(c) Pupillary cortical reflex, which is the reflex produced 
by the imagination of a bright or dark object. Haab 
stated that the imagination of a dark object leads toa 
pupillary contraction, an observation which has not been 
confirmed, especially if simultaneous convergence and ocular 
fixation are excluded. 

Psycho-reflex pupillary dilatation shows individual varia- 
tions, being more pronounced in women though it is not 
absent in health, except in the new-born. 

Recent investigations have shown a distinct relationship 
between the contraction of the voluntary muscles and cer- 
tain pupillary changes. Redlich has obtained a dilatation 
of the pupil in normal persons after heavy muscular work. 
‘The so-called paradoxical pupillary reaction (dilatation 
of the pupil on exposure to light) is probably a sensory 
reaction. 

The sympathetic pupillary reaction suffers whenever 
there is a disturbance in the ocular sympathetic. The 
dilatator of the pupil is paralyzed, the sphincter contracts 
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and miosis is present. This miosis is frequently associated 
with sympathetic ptosis and enophthalmos following par- 
alysis of the smooth muscles of the eye (Horner’s symptom- 
complex, sympathetic ophthalmoplegia Breuer-Marburg). 
The center for this disturbance must be situated in the 
angular gyrus of the parietal lobe. The paths travel from 
this center in the posterior segment of the interior capsule 
to the region of the corpora quadrigemina, where the fibres 
decussate. They then continue in the medulla oblongata, 
attain the spinal cord, leaving at about the sixth to the 
eighth cervical segment (centrum ciliospinale, Budge’s 
center) to reach the cervical sympathetic and through this 
pass totheeye. The dilatator nucleus is probably situated 
in the vicinity of the sphincter nucleus, though Karplus 
and Kreidl believe that there is a sympathetic center in the 
regio subthalamica. In the eye itself there is a relay 
station in the ciliary ganglion which contains sensory fibres 
from the ciliary nerves (trigeminus) inaddition to motor 
and sympathetic cells. 

While irritation of the sympathetic nerve causes dilata- 
tion of the pupil, enlarged lid opening from retraction of 
lids and slight exophthalmos, instillation of cocaine in the 
eye produces the same signs and an insufficient accompany- 
ing of the upper lid on looking down (v. Graefe sign). 

The Associated Movements of the Pupil.—The associated 
movements of the pupil are always pupillary contractions 
and occur with the simultaneous innervation of other nerves, 
especially of the oculomotor, facial and trigeminal nerves. 
They are of less practical importance than the preceding. 

(a) Convergence.—An association between the sphincter 
of the iris with the internal rectus muscles. 

(b) Accommodation.—This is an association of the 
sphincter of the pupil with the ciliary muscle. As the 
accommodation is always associated with convergence, we 
have associated action of these three branches of the III 
nerve, sphincter of the pupil, ciliary muscle and internal 
rectus. The central tract of the convergence reaction is 
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not known. ‘The nucleus of the ciliary muscle is probably 
situated in the anterior lateral nuclear region of the III 
nerve, somewhat posterior to the sphincter nucleus. The 
single median nucleus in the oculomotor region is regarded 
as the center for accommodation. Its center is probably 
situated in the median nucleus of the oculomotor root. A 
deviation of this reaction from the normal is described as 
myotonic. The pupil then remains after contraction for a 
certain brief time in this condition, and then gradually 
dilates instead of dilating suddenly. 

(c) The lid closure reaction of the pupil (orbicularis 
phenomenon, v. Graefe, Westphal-Pilz reaction) consists 
in a contraction of the pupil on the attempted closure of the 
lid. It is an associated movement of the iris with the 
orbicularis, a synergia of the oculomotor and facial nerves. 
Every centrally caused closure of the lid is associated with 
a narrowing of the pupil, though the latter is usually neu- 
tralized by other pupillary movements. Thereis no clinical 
importance to this phenomenon. A synergic action with 
the abducent nerve has been occasionally observed in the 
form of a narrowing of the pupil. This has been explained 
by the presence of pupil contracting fibres in the abducent 
nerve. 

PupILOMOTOR AREA IN RETINA.—It was formerly be- 
lieved that the entire retina was capable of producing a 
pupillary reaction. Hess has, however, shown that only 
a very small area is pupilomotor. This area consists of 
a small central part of the retina, about 3 mm, surrounding 
the macula. We can, however, not separately illuminate 
the central and excentric parts of the retina. In all clinical 
examinations the diffuse light is not negligible; hence the 
clinical examination of the pupil is always an imperfect 
one. : 

EXAMINATION OF THE PupiL REAcTION.—The procedure 
of studying the pupil reaction consists in the determination 
of the size of the pupil in: (1) reduced illumination; (2) 
strong binocular illumination; (3) strong monocular illu- 
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mination; (4) on convergence. The examination is made 
in a dark room, the lamp being behind the head of the 
patient, whose gaze is directed toward the distance. 
With the aid of the ophthalmoscope mirror light is thrown 
into the pupils at adistanceof4ocm. The size of the pupils 
can then be noted. The direct and indirect reaction 
to light is observed by concentrating the rays of light from 
the light source situated somewhat in front and to the side 
of the patient. The light is concentrated with a convex 
lens and the eye is illuminated. . The convergence reaction 
is studied by asking the patient suddenly to fix the finger 
held directly in front of him. 

Diagnostic Importance of the Pupillary Reaction.— 
The normal reaction of the pupil to light varies in extent, 
depending upon the size of the pupil, and in rapidity. 
Abnormal reactions of the pupil may furnish information 
for topical diagnosis. In a lesion anterior of the chiasm 
the direct reaction of the eye on the side of the lesion and * 
the consensual reaction of the other eye are lost. The 
disturbance of vision and the pupillary reaction are not 
necessarily related. In retrobulbar neuritis where the 
sight is so much affected, the pupillary reaction remains. A 
lesion in the chiasm or in the optic tract gives, in addition 
to hemianopsia, the hemiopic pupillary reaction. The 
hemiopic pupillary reaction without hemianopsia indicates 
a lesion between the primary optic centers (the anterior 
quadrigeminal body and the III nerve nucleus). This 
represents the last stretch of the afferent reflex pupil arc. 
The most important change in the pupil is reflex irido- 
plegia (Argyll-Robertson pupil), in which there is a loss 
of direct consensual mobility. The reflex center is cut off 
from all afferent reflex fibres and the lesion must be near 
the center (sphincter nucleus). This condition occurs 
either as a permanent one or a transient one. (a) Per- 
manent always indicates severe organic nerve disease and 
points to positive syphilitic antecedents and may be 
followed by tabes, paralysis or cerebral syphilis. (6) 
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Transient occurs exceptionally in neurosis, sometimes after 
trauma, meningitis, typhoid fever, influenza, pneumonia 
and diphtheria; also in intoxications from atropin, chloro- 
form, filix mas, mushrooms and ptomaine poisoning, and 
especially alcoholism when it is due to a polioencephalitis 
in the III nerve nuclear region. Finally, it occurs in at- 
tacks of neurosis, epilepsy and hysteria. The associated 
movements are of secondary diagnostic importance as they 
occur only in connection with other movements upon which 
they depend. Marburg suggests that they had better be 
called phenomena. ‘These phenomena are absent when the 
sphincter nucleus or the afferent III nerve fibres are affected. © 
Permanent accommodative immobility is due to tabes, 
paralysis, lues, infectious fevers, atropin and diabetes. 

The absence of the light reaction of the pupil suggests 
first of all progressive paralysis, second, tabes. Ten per 
cent. of the cases of reflex iridoplegia are caused by cere- 
bral lues. Other cerebral affections are: tumor 6 per cent., 
multiple sclerosis 1 per cent., injuries to the head and 
spinal cord 2 per cent., tobacco and alcohol poisoning 
1 per cent. The condition may be one-sided or bilat- 
eral. Both pupils may be totally paretic (both to light 
and to accommodation); this condition occurs less fre- 
quently than reflex iridoplegia in tabes, and progressive 
paralysis, and its occurrence increases in the various forms 
of cerebral lues. ‘The convergence reaction can be elicited 
even if the miosis is well developed. 

In every miosis and mydriasis and in every irregularity 
of the pupils the accommodation must be examined. 
If one pupil is dilated and the accommodation involved, 
internal ophthalmoplegia is present; this is usually a central 
lesion. Slight degrees of anisocoria are not infrequent; if the 
accommodation and the various pupillary reactions are nor- 
mal, it is without significance. 

Coppez says that the pupils should be examined ic both 
bright and diminished light; in a bright light a lesion of the 
dilator may not be perceived because that muscle is not so 
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powerful as the sphincter. If the pupils are unequal instill 
5 per cent. cocain into the eye whose pupil is the larger; 
there is no supplementary dilatation the mydriasis is due 
to excitation of the dilator fibres; it is due to paralysis of 
the III nerve if the supplementary dilatation is so great 
that the iris becomes almost invisible. If the supplement- 
ary dilatation is moderate (1 to 2 mm) the pupil is normal. 
Then a drop of the same solution is put into the other eye; 
if dilatation is nil or very feeble, we have a miosis from 
paralysis of the dilator fibres; if the dilatation is moderate 
(1 to 2 mm) the pupil isnormal. A spasmodic miosis is not 
affected by cocain. Now put a drop of 1 per cent. atropin 
into the eye with the contracted pupil; 1f this produces only 
a slight dilatation the miosis depends upon paralysis of the 
sympathetic. This is the case in the contracted pupils of 
tabetics. If a marked dilatation is produced by atropin, 
the contraction is due to spasm of the sphincter. Accord- 
ing to Gautrelet! cocaine dilates the pupil if the nerve ter-_ 
minals in the dilator muscle are intact. Adrenalin causes 
a mydriasis only in cases of miosis following a lesion of 
the sympathetic. nerve. A few drops of. a 1T:t006 
solution causes a dilatation of.such a narrow pupil after a 
few minutes, while a normal or a spastically contracted 
iris remains unchanged. 

The so-called HEMIOPIC PUPILLARY REACTION, which has 
been defined by Hess as ‘‘hemikenesia,’”’ is of importance 
to diagnose the exact seat of a lesion in the optic paths. 
The possibility of exactly determining the presence of this 
reaction has been questioned by many. One of the most 
important sources of error, as shown by Hess, is the reflected 
light which can not be controlled. He has particularly 
drawn attention to the fact that light through the sclera is 
capable of producing pupillary movements. As these 
factors can not be excluded, Hess has neutralized them by 
making their degree constant. He has devised an appara- 


1 Gautrelet, Archives d’ophthal., April, 1909. 
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tus! based on the principle of alternating illumination by 
which the amount of light is always constant. This prin- 
ciple of alternating illumination depends upon two points 
of illumination whose intensity is changed so that at one 
time the seeing half of the retina is stimulated while at 
another time the blind half is stimulated, but the total 
amount of light entering the eye does not show any change. 
Thus the disturbances which were observed in previous 
methods, due to diffuse light, are corrected. In making 
this test, it is first of all necessary to determine the amount 
_ of light which the two halves of the normal eye demand, 
in order to cause, on alternating illumination, the pupils 
to remain of the same size. This has to be separately 
tested for each eye. 

In 1889 Wilbrand suggested a method of examination 
which he called the hemiopicprismphenomenon. Wilbrand 
found in cases of homonymous hemianopsia where the 
autopsy subsequently showed the lesion to be situated 
posteriorly to the primary optic centers of the eye, that the 
eyes made a prompt and equalizing movement when the 
image of an object was thrown by means of a prism on the 
blind half of the retina. This compensatory movement 
was found absent in a case of basal meningitis. Wilbrand 
recommends the test to be made as follows: The patient 
is seated in front of a blackboard and his attention is 
fixed upon a small piece of white paper. The other eye 
is bandaged. Suddenly a strong prism is so placed before 
the eye that the patient no longer sees the object. It is 
then necessary to observe whether the eye makes a com- 
pensatory movement in the direction of the axis of the 
prism and whether the movement in the opposite direction 
is performed when the prism is then again rapidly removed. 
It is necessary to introduce the prism very quickly, so that 
the patient is not able to follow the path of theimage. 

Behr, in 1909, in an article on the ‘‘Topical Diagnosis 
of Hemianopsia,’’ confirms the value of this prism test and 


1 Hess, Arch. f. Augen’lk., Vols. 58.and 60. 
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believes it to be a very much more exact. method of ex- 
amination than the one usually practised to determine the 
hemianopic pupillary reaction. Bielschowsky, however, 
believes that this compensatory movement of the eye is the 
result of the experience gained by the patient. Jess! has 
been able to examine eight cases of hemianopsia, both as to 
the hemikinesia and the presence of Wilbrand’s compensa- 
tory movements of the eyes. ‘The cases examined exhibited 
lesions in the chiasm, in the tract and in the occipital lobe. 
In the cases of chiasmal and tract lesions a hemikinesia was 
positively present. In the case of central lesion the pupil 
was absolutely undisturbed. In the other five cases the 
symptoms pointed to central hemianopsia. In all of these 
the reflex compensatory movements of the eye were absent 
as well as in the first two with peripheric lesions. 

‘ Clinical examination has confirmed that the Wilbrand 
prism test can not be made useful in the topical diagnosis 
of hemianopsia. ‘The examination of the hemiopic pupil, 
however, is possible by means of the Hess apparatus, and 
in these cases it proved to be a definite diagnostic means 
for localizing cerebral affections. 


THE CEREBRO-SPINAL FLUID 


The cerebro-spinal fluid circulates in a definite direction, 
passing from the third ventricle into the subarachnoid 
space. The pia is closely adherent to the brain surface, 
while the arachnoid travels from one cerebral convolution 
to another. The interspace is the subarachnoid space 
which is traversed by fibrous trabecule. The size of this 
space varies; on the convexity of the brain it is generally 
only a narrow fissure. 

In certain situations the two lining membranes separate 
to form large cavities which are known as cisterns. The 
largest cistern (cisterna magna) occupies the interval be- 
tween the medulla and the lower surface of the cerebellum. 


1 Jess, Archiv f. Augen’lk., Vol. 71,.p. 66. . 
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The cisterna pontis is situated at a corresponding position 
anterior to the pons. These two cisterns form a water bed, 
so to speak, for the brain to rest upon. Somewhat further 
upward there is another space formed by the deep hollow 
between the projecting temporal lobes, known as the cis- 
terna basalis, which contains the large arteries forming the 
circle of Willis. This cisterna basalis is in communica- 
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Fic. 32.—The sub-arachnoid spaces and cisterns. (From Merkel, modified by 
Quincke.) 


A., Sub-arachnoid space cisterna magna; B, sub-dural space; C, dura; D, cisterna 
basalis; E, cisterna pontis; F, cisterna anterior to optic chiasm. 


tion with wide subarachnoid channels passing into the 
Sylvian fissure and into a space surrounding the optic 
chiasm from which they are then prolonged into the great 
longitudinal fissure. | 

The chief origin of cerebro-spinal fluid is the choroid 
plexus, called the choroid gland by Mott, which forms a 
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protrusion of the arachnoid and of the pia into the III 
ventricle. The normal liquor is no longer regarded as a 
transudate of the blood, but is now believed to be a secre- 
tion. The absorption of the liquor takes place principally 
through the veins situated on the surface of the brain and 
the nerve sheaths. Its function is probably to insure a 
mechanical protection to the brain centers, thereby regu- 
lating the circulation in the brain.! | 

The cerebro-spinal fluid is clear, colorless, and faintly 
alkaline, with a specific gravity of 1006 to 1008. It con- 
tains a trace of globulin and a substance which reduces 
Fehling’s solution, probably glucose, and an occasional 
lymphocyte. The cerebro-spinal fluid has the same con- 
stituency as the perilymph of the internal ear and the 
aqueous humor. The greatest amount of the dry sub- 
stances is furnished by sodium chloride. Together with 
the other members of this group, it contains the smallest 
amount of albumen of any of the body fluids. The liquor 
is an excellent agent to examine for pathologic changes in 
the nervous system, because the amount of formed sub- 
stances is small. Under normal conditions there are only 
a few substances which pass from the blood into the sub- 
arachnoid space whose number and quantity change remark- 
ably the minute there is disease of the central nervous 
system. 

If the fluid is turbid, this indicates the presence of poly- 
nuclear leucocytes, usually accompanying acute inflamma- 
tion of the meninges. A large number of lymphocytes may 
be present without causing turbidity, so that in tuberculous 
meningitis, though many mononuclear cells may be present, 
the fluid still remains clear. The presence of microérgan- 
isms, furthermore, need not produce a turbid fluid. Its 
color changes but rarely. In hemorrhages of the brain and 
spinal cord it is frequently hemorrhagic for a few days only. 
The presence of fibrinous coagula in the liquor on standing 
is not a specific criterion for tuberculosis, as it has been 


1 Reichmann, M. m. W., p. 468, 1912. 
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found by Reichmann in hydrocephalus and in other chronic 
diseases. 

Of greatest importance clinically is the determination 
of albumen and of cellular contents. The quantity of 
albumen is always found increased in paresis and tabes, 
and to a lesser extent in cerebral lues. The number 
and nature of the cells present in the fluid are of great 
importance. To determine the cytology, the liquor is 
centrifuged, a given quantity of the deposit is spread on 
a cover glass, dried, stained and examined under the micro- 
scope in a counting chamber. In all cases where there is 
no pathological process present the number of cells found is 
an unusually small one, only two or three lymphocytes in 
a field. Pathologically significant is an increase of the cell 
count of more than ten pro cubic centimeter. In tabes, 
according to Reichmann, the number of cells varies from 
between 20 to 219. In purulent meningitis, over a thou- 
sand may be found in a cubic centimeter. In two cases of 
tumor, notwithstanding increased albumen, lymphocytosis 
was found absent. This has been found in other similar 
cases, and shows that in the presence of increased albumen, 
if there is no pleocytosis, the presence of a spinal tumor is 
probable. Generally speaking, in acute inflammatory proc- 
esses, especially in meningitis, the polynuclear varieties 
preponderate, except in the case of tubercular meningitis. 
When the acute symptoms disappear the polynucleosis is 
gradually transformed into a lymphocytosis of a less degree. 
Lymphocytosis is found present in all chronic diseases of 
the brain and of the spinal cord, and particularly in the 
chronic affections due to syphilis and tuberculosis. In ad- 
dition, certain mental diseases are accompanied by an in- 
crease in the lymphocytes. In tuberculous meningitis 
lymphocytosis is the rule, but in some cases a considerable 
proportion of the cells may be polynuclear. Demonstra- 
tion of tubercle bacilli in the coagulum, which usually forms 
when the fluid is allowed to stand, will settle the diagnosis. 

The earliest and most certain physical sign of general 


68 MEDICAL OPHTHALMOLOGY 


paralysis and tabes is a lymphocytosis in the cerebro-spinal 
fluid. The earlier the case the more marked is the lympho- 
cytosis. The presence of lymphocytosis together with a 
positive Wassermann reaction in the cerebro-spinal fluid, 
in the opinion of Boyd,1 is worth all of the other physical 
signs put together. In tertiary syphilis of the nervous sys- 
tem lymphocytosis usually occurs, but it is not nearly so 
marked as in general paralysis and tabes. * 

Lumbar puncture, if proper directions are followed, 
is practically free from danger, especially if the patient 
remains in bed after the puncture. Contra-indications are 
brain tumors which constitute the dangerous cases. About 
30 fatal cases are on record. Whenever the pressure is 
very much increased, care must be taken. Normally the 
liquor runs offin drops. A pressure of 120 when the patient 
is lying down can go up to 300 when the patient assumes 
a sitting position. In order to get satisfactory figures, it 
is well to wait until the patient has quieted down before 
reading off the height of the’pressure. In pathological 
conditions the pressure may rise to over a thousand. In 
these cases, of course, it is necessary to be cautious in allow- 
ing it to escape. The normal pressure varies between 60 
and 120: 120 to 180 is the margin; 200 and over is patho- 
logic. In children the pressure is. one-third lower. It 
varies regularly with the heart action and with the 
respiration. 

Increased intracranial pressure is in most central diseases 
dependent upon increased function of the secreting epi- 
thelium and retarded absorption as a result of angioneurotic, 
’ infectious or toxic causes. ‘This increased pressure in turn 
acts unfavorably on the functions and nutrition of the 
central nervous system. ‘The clinical symptoms are not 
necessarily in proportion to the degree of increased pres- 
sure. Asa rule the symptoms in acute rise of pressure are 
more marked thaninthechronic. Pathologically increased 


1 Boyd, Clinical Importance of the Cerebro-spinal Fluid, B. M. J., May 2, 
1914. 
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lumbar pressure is found in many pathological conditions, 
in congenital as well asin acquired hydrocephalus. One of 
the most important signs of a preceding injury of the skull 
is increased lumbar pressure. Nearly all organic diseases 
of the brain and of the spinal cord show increased lumbar 
pressure, particularly metasyphilitic diseases, tumors, 
arteriosclerosis. It is natural that all forms of infectious 
meningitis can produce increased lumbar pressure, which 
may rise during the process of healing. Increased pressure 
is found in cases of liquor congestion, in acute infectious 
diseases, in cerebral edema, chronic nephritis, chlorosis, 
cortical apoplexy and hemorrhages. Acute intoxications, 
alcohol, uremia, can also increase the liquor pressure. 
Many functional mental diseases may also cause increased 
pressure. An increase in the amount of liquor seems only 
present when the pressure is very muchincreased. General 
conditions of weakness and low blood pressure cause a 
reduced lumbar pressure. A fall of the lumbar pressure 
through too large a removal of liquor can be followed with 
the clinical symptom of meningism: vertigo, nausea, rigidity 
of neck, headache. This results rather from the amount 
of fluid abstracted than from its sinking below 100 mm. 
Heine? has found that nystagmus and the so-called neu- 
rotrophic corneal affections (herpes, dendritic keratitis, bul- 
lous keratitis, dystrophia epithelialis) aresymptoms of a men- 
ingeal irritation which is often latent and shows itself in 
increased intracranial pressure. ‘To get a correct expres- 
sion of the increased intracranial pressure, a careful 
technique in the lumbar puncture must be followed. Heine 
believes that the eye symptoms are produced by the in- 
creased intracranial pressure, because in a number of cases 
the reduction of the lumbar pressure exerted a favorable 
influence on the eye affections. It1is possible that this may 
be an example of not only a latent meningeal irritation, but 
of a general disturbance of an infectious or toxic character. 


1 Heine, ‘‘ Uber die Hohe des Hirndruckes bei einigen Liane 8 
M. m. W., Nov. 4, 1913. 
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Lues and tuberculosis and post-infectious intoxications 
(pertussis, influenza) may be of importance in this 
connection, because iritis is not infrequently added to the 
corneal affections and to nystagmus an involvement of the 
optic conducting paths. ‘To answer the question, whether 
primary eye diseases are able to increase the intracranial 
pressure, Heine examined a number of corneal affections 
which differ from the neurotrophic. He found that severe 
and moderate injuries of theeye in otherwise healthy persons 
may produce an increased intracranial pressure which per- 
sists for a number of months and sometimes causes head- 
ache, vertigo and similar cerebral conditions. ‘This would 
mean that we have not to deal with a meningeal irritation 
from a simple reflex through the trigeminus, but the cause 
is a more complicated one and partly of the nature of 
psychogenic shock, excitement, fear, or worry. 

The lumbar pressure in 25 cases was as follows: 150 
in 15; 200 in 5; 300 in 5; Over 300 in none. In/the wien: 
rotrophic corneal affections 150 in 30; 200 in g; 300 in 1T; 
over 300 twice. In nystagmus I50 in 7; 200 in 7; 300 
in g; Over 300 twice. 

Callosal Puncture.—Increased intracranial pressure may 
be due to: (1) a large series of developmental disturbances; 
(2) morbid changes within the cranial cavity, possibly also 
functional disturbances which act on the vasomotor com- 
ponents. ‘The operation for relief in increased intracranial 
pressure has for a long time been trephining. Anton and 
von Bramann have become convinced that trephining in 
many cases is not successful in accomplishing the desired 
effect. Moreover, incision or removal of the dura in many 
cases is made necessary. The brain thus loses an important 
protective organ and is liable to suffer. An increase of 
pressure due to increased intraventricular fluid can only 
be incompletely corrected by trephining. The search for 
other methods for relieving this pressure, especially in 
hydrocephalus, has been met by callosal puncture. 

For the proper nutrition and the undisturbed function 
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of the brain a free communication must exist between the 
ventricles and the subdural spaces. In many diseases of 
the brain this communication is disturbed. A puncture 
through the roof of the ventricles is easily made. 

Hydrocephalus should be operated on early, before the 
enormous dilatation of the head develops with the associ- 
ated changes in the brain, which have such serious influence 
on the intelligence. It seems that the reduction of the in- 
tracranial pressure has favorably influenced the mental 
deterioration. The fluid should be evacuated very slowly 
and in not too large an amount. The operation has been 
performed in tumors of the hypophysis, in tumors of the 
corpora quadrigemina, and of the fourth ventricle, in menin- 
gitis and in tower-skull. Von Hippel believes that this 
operation is generally capable of producing a distinct re- 
duction in pressure. This is shown by an arrest of the 
choked disk and a reduction of the symptoms of head- 
ache, vertigo and vomiting. In the treatment of choked 
disk von Hippel regards callosal puncture as one of the 
important methods. It is the least dangerous interven- 
tion and is always to be urged when the choked disc can 
be operated on in the proper, that is early, stage. If 
the early stage has passed, trephining is still the best 
operation. 


THE DIAGNOSIS OF INTRACRANIAL OPTIC PATH 
LESIONS! 


The chiasm, owing to its anatomic position and close 
relation to important structures (p. 11), may be affected 
in meningitis (hydrocephalus), tumors of the hypophysis, 
basal or brain tumors, syphilis, fractures, aneurysms and 
arteriosclerosis. - 

In basal fractures disturbances of vision are generally 
not determined, owing to the state of the patient. Arterio- 
sclerotic changes in the blood vessels ascending at the 


1 Henschen in Lewandowsky, Handbuch d. Neurologie, Vol. III, p. 751. 


72 MEDICAL OPHTHALMOLOGY 


lateral angle of the chiasm may cause pressure on the under- 
lying nerve fibres and produce the unusual condition of 
-binasal hemianopsia. Aneurysms have been known to 
divide the chiasm and produce a bitemporal hemianopsia. 

Acute cerebro-spinal meningitis, meningitis following ty- 
phoid fever, pneumonia and other infectious diseases, and 
acute purulent meningitis disturb vision through optic 
neuritis as well as by involvement of the chiasm or of the 
cortex. In many of these cases there are pupillary changes 
and ocular-muscle paralyses. At autopsy large masses of 
exudate are found about the chiasm. Paralysis of the 
ocular muscles and choked disc with iridoplegia suggest a 
basal origin of the meningitis. Hemianopic disturbances 
are usually absent in these acute meningitis cases, unless 
associated with brain abscess. Tuberculous meningitis is 
often localized about the chiasm. ‘The loss of sight may 
be explained by the optic neuritis, hydrocephalus, as well 
as an exudate about the chiasm. Hemianopic defects are 
absent. Tuberculous tumors have been observed in the - 
chiasm with bitemporal hemianopsia or blindness. Chronic 
basal meningitis often is accompanied by severe disturb- 
ances of sight on account of marked changes in the optic 
nerve. Serous meningitis and its accompanying internal 
hydrocephalus may cause a compression of the optic nerves 
and an optic neuritis from distention of the third ventricle. 
Cystic distention of the III ventricle has been known to 
press on the hypophysis and chiasm with the production 
of symptoms of hypopituitarism. 

The firm bony and dural capsule of the hupcnes and 
the slow growth of these tumors explains why hypophyseal 
tumors cause but few symptoms. The tumor excavates 
the sella downward, forward and backward, without pro- 
Jucing neighborhood symptoms. In this stage the X-ray 
alone will make the diagnosis. The tumor then, if it grows 
upward and enlarges the infundibular opening in the dia- 
phragm, will press on the ventral surface of the chiasm (see 
pituitary tumors, p. 213). Henschen states that tumors 
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originating from the dura in the neighborhood of the 
chiasm, have been observed a number of times. They 
produce visual disturbances, partly by increasing the intra- 
cranial volume and by choking the disc, or by pressing 
directly upon the optic nerve orchiasm. Sometimes they 
first of all affect the ocular nerves and the surrounding 
parts. Tumors of the frontal lobe have extended toward 
the chiasm and caused complete blindness. The diagnosis 
in these cases is based on,the general characteristics of a 
tumor process, particularly intense localized V nerve head- 
ache, and on the visual disturbance. Disturbance of smell 
and facial anesthesia are of diagnostic importance. Tu- 
mors of the III ventricle may extend to the chiasm and 
cause blindness. : | 

Basal syphilis situated about the chiasm produces symp- 
toms closely resembling hypophysial tumors. The chiasm 
is the site of predilection for a syphilitic process. Lues 
appears in this position in the form of a diffuse chronic 
basilar meningitis, often accompanied by pronounced 
vascular changes and gummata. It may extend over the 
entire base of the brain to the medulla and involve the 
basal nerves. It offers many. varying clinical forms and 
the chiasmal symptoms are often associated with changes 
in the eyes (choroiditis, retinitis) and in the optic nerve 
(neuritis).. Though basal syphilis is apt to be situated 
about the chiasm, it does not affect the chiasm itself as 
frequently as it does the basal ocular nerves. Many years 
before its development, there may be transitory paralysis 
of the ocular nerves, in the order of frequency—III, 
VI and IV, with simultaneous characteristic headache. 
Among the functional eye changes, as Uhthoff has shown, 
hemianopsia occupies the first place, the bitemporal form 
being more frequent than the homonymous. ‘The central 
localization of the process explains the absence of ophthal- 
moscopic changes. 

The changes in the field vary and are often complex, 
especially when an optic nerve or tract is affected in addi- 
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tion to the chiasm; there may be a relative scotoma, 
monocular temporal hemianopsia, bitemporal hemianopsia, 
temporal hemianopsia with blindness in one eye, blindness 
in one eye with nasal hemianopsia of the other, blindness 
in both eyes which does not but exceptionally remain 
permanent. 

Chiasmal syphilis shows frequent variations in vision, 
so that the blindness is often only transient, especially if 
proper treatment is energetically carried out. In this 
respect it differs from the visual disturbance in tabes and 
paresis, where the loss in vision usually continues steadily. 
Simple gray degeneration of the optic nerves, without in- 
flammatory symptoms, is unusual. An important asso- 
ciated symptom is paralyses of the basal nerves, and par- 
ticularly of the ocular nerves. Lesions of the III nerve, 
bilateral or monolateral, and of the VI, usually bilateral, 
rarely of the IV, usually one-sided, are frequent. Of the ~ 
general symptoms, headache must be mentioned. It is very 
severe, and may be accompanied with vomiting or periods 
of excitement, insomnia and stupor. Diabetes is: often 
present. 

Optic Tract.—The main symptoms of a tract lesion are 
homonymous hemianopsia and hemiopic pupillary reac- 
tion. The causes are hemorrhage, softening, tumor or 
lues. Owing to its small size, the tract is rarely the start- 
ing point of a pathological process, excepting the luetic 
ones, which probably arise from the vessels and the meninges, 
the tracts are usually involved by extension or by ‘“‘distant”’ 
action. Hemianopic defects are unusual in meningitis. 
The tract is rarely involved as a result of hemorrhage or 
thrombosis. Syphilis of the tract is not infrequent, and 
occurs about twice as frequently as at the chiasm. Its 
most frequent site is directly back of the chiasm and may 
extend to the latter. It may even be bilateral, in which 
case it will affect the chiasm as it passes from one tract to 
the other. Occasionally the syphilitic process affects the 
whole length of the tract and, just as in the chiasm, the 
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visual field defect varies. A distinct hemiopic pupillary 
reaction is rarely seen, probably because all the fibres in 
the tract are not equally affected. If the process has existed 
for any length of time, the disc shows an atrophic condi- 
tion without preceding papillitis. The ocular nerves are 
often affected as well as the V nerve. If the process ex- 
tends to the peduncle, it will cause a paralysis of the oppo- 
site half of the body. The general brain symptoms are the 
same asin the chiasm. The hemianopsia may sometimes 
be restricted to a quadrant, as has been observed in three 
cases of tumors. The hemiopic pupillary reaction is of 
importance for diagnosis when it is positive rather than 
negative. | 

“Central Ganglia.—As there are no optic fibres in the 
pulvinar nor in the anterior corpora quadrigemina, a lesion 
of these two structures does not produce an alteration in 
* the visual field, though possibly of the pupil. All disturb- 
ances of the field from lesions in this region must be due 
co a’ disturbance of the function of the external geniculate 
body. Owing to its small size, pathological processes are 
rarely limited to the external geniculate ganglion but invade 
the neighboring structures. These are: (1) the auditory 
tract passing from the posterior quadrigeminal body 
through the internal geniculate body to the temporal lobe; 
(2) the sensory tract passing through the posterior segment 
of the internal capsule from the lemniscus to the posterior 
central convolutions; (3) at a greater distance away are the 
nuclei of the ocular nerves; and (4) the middle division of 
the internal capsule which contains the motor tract. 

Hemorrhages are frequent in the adjoining internal cap- 
sule or pulvinar. This explains the hemiplegias which are 
accompanied by hemianopsias. The hemorrhage in these 
cases often compresses the geniculate body so completely 
that complete hemianopsia results. Henschen states that 
owing to its free position, the function is frequently re- 
stored, though the dorsal portion may present a permanent 
atrophy which shows itself in the form of an inferior quad- 


76 MEDICAL OPHTHALMOLOGY 


rant hemianopsia. ‘Tumors in the central ganglia may pro- 
duce hemianopsia from pressure on the geniculate body or 
on the tract. The entire thalamus can be destroyed with- 
out causing a visual disturbance. It is of course difficult 
from the accompanying eye changes to decide whether the 
lesion is situated in the tract or in the geniculate body, 
though Henschen believes that the lesion of the geniculate 
body shows itself by homonymous hemianopsia, subse- 
quent optic atrophy, absence of hemiopic iridoplegia and, 
according to the extent of the lesion, hemianzsthesia (or 
motor hemiplegia) and deafness on the opposite side. In 
a tract lesion hemiopic iridoplegia is present. 

Affections of the Optic Radiation and Visual Cortex.— 
As has been explained in the anatomical part, a lesion only 
in the lateral part of the occipital medulla, the stratum sagit- 
tale occipitale laterale (inferior longitudinal fasciculus) can 
cause visual disturbances in the form of homonymous hemi- 
anopsia, complete, quadrant, or as scotomata, without hemi- 
opic pupillary reaction. 

Visual disturbances may occur as a result of an injury 
to the parietal region. As the most dorsal fibres of the 
visual path attain the height of the lower portion of the 
angular gyrus, a lesion in this region can cause either a 
quadrant or a complete hemianopsia and occasionally no 
visual disturbance. The lesions which have caused these _ 
symptoms are: shot wounds, hemorrhages, softenings, ab- 
scesses, and particularly tumors. In the last condition, 
during the development of the tumor, the visual disturbance 
may begin with a quadrant defect in the lower visual field 
and then forms a complete hemianopsia. A number of 
these cases have been observed by Henschen. 

The most important lesion in the temporal lobe is a tem- 
poral abscess of otitic origin. This easily involves the 
optic paths and produces homonymous hemianopsia with 
disturbances of speech if it be on the left side; furthermore, 
through distant action, disturbances of motility (facial 
nerve, hemiplegia) and III nerve paralysis (ptosis, dilated 
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pupil, oculomotor paralysis) not infrequently choked disc 
and general symptoms. This hemianopsia is not accom- 
panied by hemiopic pupil. Its presence in otitic suppura- 
tions is of the greatest diagnostic importance, because the 
hemianopsia is a definite sign that the abscess is situated 
within the brain substance, while in the superficial otitic 
affections of the meninges hemianopsia has not been ob- 
served. Hemianopsia has been observed in tumors in the 
temporal lobe, where it is an indirect and uncommon symp- 
tom. Softenings which affect the optic path in the tem- 
poral lobe are frequent. They result from a lesion of the 
posterior cerebral arteries. 

If from the presence of homonymous hemianopsia a 
process in the occipital neuron of the optic tract is sus- 
pected, it may be possible from the accompanying symptoms 
to determine whether the medulla of the parieto-temporal 
lobe or of the occipital lobe is affected. This is diff- 
cult if the lesion is in the right hemisphere, as the right 
parietal and temporal lobes do not possess characteristic 
functions. A lesion of the internal capsule would show 
itself by hemiplegia with hemianesthesia. Central deafness 
or an otitic process speaks for the temporal lobe. If the 
process is on the left side, an important symptom is aphasia. 
Henschen draws particular attention to two further fea- 
tures. Processes in the parietal lobe are not infrequently 
characterized by a quadrant hemianopsia downward, while 
softenings in the occipito-temporal lobe are apt to be ac- 
companied by quadrant hemianopsia upward. A careful 
study of the visual disturbances, their development and 
course, together with the accompanying symptoms, fre- 
quently make it possible to make an exact diagnosis. 
Tumors occur in the parietal lobe, and abscesses, usually 
otitic in origin, are situated in the temporal lobe, laterally 
from the optic paths; hemorrhages occur in any position of 
the optic paths. | 

The fibres of the visual path in the occipital medulla 
are no longer crowded together, and lesions in this region 
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consequently affect a smaller number of visual fibres, re- 
sulting in circumscribed defects in the field in the form of 
quadrants or sectors or small scotomata, which are always 
hemianopic. | 

Disturbance of circulation in the occipital lobe may affect 
vision. Scintillating scotoma belongs to a group of func- 
tional disturbances which some authors believe to be due 
to a disturbance of circulation, an angioparalytic condition 
of the vessels or an angiospasm. This condition is char- 
acterized by migraine-like attacks accompanied with 
flashes, by homonymous defects in the visual fields, some- 
times for color, in others quadrant in outline or occupying 
the entire half of the field; the macular region is usually 
preserved. The hemianopsia is generally transitory; oc- 
casionally it persists. The seat of this lesion is generally 
placed in the occipital lobe, and this is also favored by the 
presence of hallucinations with the hemianopsia. Sudden 
blindness occurring in uremia has its seat in the occipital 
lobe and probably results from disturbances of circulation. 

Owing to its exposed position, the occipital lobe is fre- 
quently injured by trauma. MHenschen states that in 
cerebro-spinal meningitis amaurosis with preserved and 
prompt pupillary reaction is not very unusual. Abscesses 
occur in the occipital lobe, particularly after trauma, and 
are followed by visual disturbances. The abscesses may 
also be otitic, metastatic or traumatic. The resulting 
visual disturbances are homonymous hemianopsia, bilateral 
hemianopsia, inferior hemianopsia and macular defects. 

One of the results of the trauma, usually after fracture or 
shot wound, is a hemorrhage in the occipital lobe which 
causes defects in the visual field. The patient, after the 
accident, is usually unconscious and on regaining con- 
sciousness he is found completely blind for a varying length 
of time, followed by a period of soul blindness; then the 
vision gradually returns, the field clears up and a partial 
scotoma remains. 
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Tumors are either metastatic or primary, the latter 
usually extending from the parietal lobe. Henschen states 
that they frequently press from above downward, affecting 
the dorsal visual fibres, and produce a hemiopic defect, 
especially of the ventral quadrant. Through pressure and 
the associated choked disc a concentric contraction of the 
visual field is also present. As the tumor grows, the defect 
increases until it completely occupies half of the field. 
Tumors which start in the cortex cause at the beginning 
symptoms of irritation in the shape of color hallucinations 
or homonymous light and figure hallucinations which are 
distinctly localized in a certain direction or in a definite 
quadrant. 

Vascular changes in the occipital lobe may result in| 
thrombosis and consecutive softening. A variety of visual 
disturbances may result. 

I. Softenings in one occipital lobe may cause no change 
in vision, particularly when the lateral part is affected. 
If the tract or the visual cortex is involved, hemianopic 
changes result of the following varieties; homonymous 
complete hemianopsia; quadrant hemianopsia; or a number 
of small scotomata. 

II. Bilateral softenings, where both occipital lobes are 
affected: IT'wo mesial cortical surfaces are usually involved 
from a thrombosis of both posterior cerebral arteries, and 
bilateral homonymous hemianopsia, varying in size and 
shape, result. Henschen describes the following clinical 
forms: (a) With complete persistent blindness, where the 
entire visual cortex has been completely destroyed. - About 
25 cases of this variety are known. (b) With transitory 
blindness of the macular field, which later clears up while 
the peripheric field remains blind (12 cases). (c) Bilateral 
homonymous hemianopsia with a persistent fixation field 
(23 cases). In these cases the macular field is preserved 
in its entire or in its partial extent. (d) Other forms of 
visual disturbances, particularly color blindness. 
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In these cases of bilateral blindness the patients are not 
conscious of their blindness and their optical memory is 
preserved. In many cases visual hallucinations were 
present. Ifa part of the visual field remains, the patient 
is unconscious of it, and has also lost the sense of orientation 
and of color. 


II. DISEASES OF THE NERVOUS SYSTEM 
MENINGES 


Pachymeningitis Interna Hemorrhagica—Dural Hema- 
toma.—This condition occurs generally in adults suffering 
from progressive paralysis, arteriosclerosis, etc., or, excep- 
tionally, after birth-traumas. The symptoms depend on 
the size and the location of the hematoma. ‘The entrance 
of blood into the optic nerve sheath causes optic neuritis 
(choked disc) which is the ocular characteristic of this 
condition. As in the majority of cases this is one-sided, it 
is of diagnostic value in cases of brain tumor or hemorrhage 
following injuries to the skull where the optic nerve changes 
usually are bilateral. Retinal hemorrhages have been 
observed particularly in small children. Ocular-muscle 
paralyses are not a part of this condition unless there are 
complications. Conjugate deviation of the eyes, however, 
is a frequent symptom combined with rotation of the head 
to the same side and with nystagmoid movements when 
looking in the opposite direction. The pupils show no 
particular change. | 

Sinus Thrombosis.—Thrombosis of the cerebral sinuses 
occurs broadly speaking in two forms. The first, primary 
or marasmic, is very unusual, occurring at the two extremes 
of life in patients whose circulation is weakened after an 
exhausting illness, diarrhoea, pneumonia, etc. The longi- 
tudinal sinus is the one usually affected though in the severe 
and fatal cases other sinuses are also found involved. The 
diagnosis of this form of sinus thrombosis is difficult and 
the condition does not cause noticeable eye symptoms. 

More*important is the second variety, the infective or 
inammatory form. This is generally observed in adults 


after fractures of the skull or infected scalp wounds, after 
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middle ear disease where the sigmoid sinus is involved or 
after conditions which lead to cavernous sinus thrombosis. 

Sigmoid sinus thrombosis is the most frequent and con- 
stitutes one of the serious intracranial complications of 
purulent otitis and in its diagnosis disturbances of vision 
and changes in the eye grounds are of great importance. 

In the interpretation of the eye changes it must not be 
forgotten that septic thrombosis is complicated in many 
cases with meningitis or brain abscess. 

Uhthoff found changes in the eye grounds in more than 
one-half of the cases. These consisted in choked disc, 
optic neuritis and hyperemia. Optic atrophy is a very 
unusual symptom and does not belong to this clinical 
picture. In most of these cases of sinus thrombosis where 
chocked disc or optic neuritis are present, the sinus throm- 
bosis 1s complicated with either meningitis or brain abscess. 
Uncomplicated otitic sinus thrombosis gives rise to optic 
neuritis-in only a small proportion of -cases. On the other 
hand, optic neuritis and choked disc have been occasionally 
observed in uncomplicated mastoiditis and even in un- 
complicated purulent otitis; as a. general rule these 
ophthalmoscopic changes nearly always indicate a severe 
intracranial complication. It is probable that these 
ophthalmoscopic changes are due to an associated serous 
meningitis (hydrocephalus). The ophthalmoscopic changes 
are usually bilateral; sometimes they appear earlier and 
more intensely on the side of the ear affection. It is 
also to be noted that after successful operation the ophthal- 
moscopic condition may not retrograde but very slowly 
and in some cases the condition in the eye grounds has 
become worse without in any way affecting the prognosis. 

According to Uhthoff, the ocular muscles were found 
affected in about 12 per cent. of the cases. In more than 
one-half of these cases the cavernous sinus was involved. 
As has been shown, these nerves are directly affected while 
in the wall of the cavernous sinus. This explains how fre- 
quently the abducent nerve is involved, practically in two- 
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thirds of all the cases. Other intracranial complications 
* must explain the ocular paralysis in the cases where the 
cavernous sinus was not involved. Extension of the dis- 
ease to the apex of the petrous pyramid can produce a 
direct lesion of the ocular nerves, particularly of the VI 
nerve. e III nerve was involved next in frequency to 
the VI. Theinvolvement was only partial and the elevator 
of the upper lid was the branch most frequently affected. 
Isolated IV nerve paralysis and conjugate deviation of the 
eyes were not observed. Nystagmus was not an infrequent 
symptom, though it is probably due to a complicating 
affection of the labyrinth. 

The infective thrombosis may extend through the petro- 
sal sinus and involves the cavernous sinus where oedema 
of the eye lids, slight exophthalmos and other symptoms 
characteristic of cavernous sinus thrombosis appear. 

Thrombosis of the cavernous sinus also occurs primarily 
and this is the form of greater importance to ophthal- 
mologists. Herman Knapp! was the first to clearly recog- 
nize thrombosis.of the cavernous sinus in an article pub- 
lished in 1868. Primary cavernous sinus thrombosis 
usually results from an inflammation in the orbit extending 
along the ophthalmic veins which empty directly into the 
cavernous sinus. According to Macewen,” other causes 
are erysipelas of the face with secondary phlebitis of the 
facial and ophthalmic veins, an infective inflammation in 
the mouth, nose or throat, or an ulceration of the tonsils 
and of the pharynx, which produces a thrombosis of the 
veins of the pterygoid plexus. Caries of the body of the 
sphenoid causing infective meningitis has also led to 
thrombosis of the cavernous sinus. There are a number 
of infective processes of the nasal cavities and accessory 
sinuses which have been known to produce a thrombosis 
of the cavernous sinus. Lesions of the pharynx and the 
tonsils have also been followed by this thrombosis. A 


1 Knapp, Arch. f. Ophthalmologie, 1868, Vol. XIV, p. 220. 
* Macewen, Diseases of the Brain and Spinal Cord, p. 226. 
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further cause is alveolar periostitis after lesions of the 
teeth. One cavernous sinus is usually first affected, then n 
more than half of the cases the process extends through the 
circular sinus to the cavernous sinus of the other side. 
This explains how the symptoms become bilateral and 
that the process in one side may be more marked than on 
the other side. Macewen suggests that this alternation 
of the symptoms is a diagnostic distinction between an in- 
flammation confined to the orbit and a cavernous sinus 
thrombosis. 

Pain is one of the early symptoms. Symptoms depend 
upon venous obstruction and on paralysis due to pressure 
on the nerves situated in the cavernous sinus. The first 
produces exophthalmos, oedema of the eyelids, and chemosis. 
The second is responsible for ptosis, strabismus and 
pupillary manifestations. The exophthalmos may vary 
to a marked degree. It is particularly marked when there 
is an orbital phlebitis and retro-orbital abscess. ‘The 
ophthalmoscopic symptoms are of interest, though they 
are only present in 50 per cent. of the cases. This is prob- 
ably due to the collateral circulation of the orbital veins. 
If the cavernous sinus alone is involved and the process 
does not extend to the orbital veins and to the orbit, 
changes in the eyegrounds may be-absent and exoph- 
thalmos will then also be absent. If there is pronounced 
optic neuritis an involvement of the orbit may be as- 
sumed (thrombosis of the orbital veins, abscess of the 
orbit, protrusion of the eyeball and cedema of the lids). 
On the other hand, it is interesting to note that the so- 
called apoplectic retinitis as we find after a thrombosis 
of the retinal vein, has practically never been observed. 
A metastatic purulent ophthalmia is also very unusual 
and if it is present it is probably the evidence of a metas- 
tatic infection from some other part of the body. In 
severe infections of the orbit from a phlebitis of the veins, 
purulent inflammation in the interior of the eye does not 
occur. The sight of the eye is lost on account of the severe 
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damage which is done to the optic nerve in the orbit. The 
pronounced paralysis of the ocular muscles indicates the 
direct invasion of the nerves in the sinus wall. This also 
explains the involvement of the first branch of the V nerve. 
The III nerve is the most frequently implicated and 
ptosis is a nearly constant symptom, though it is sometimes 
difficult to decide whether the ptosis is not simply due to 
the cedema. In the advanced cases ophthalmoplegia is 
complete. Vision is affected and amaurosis from pressure 
on the optic nerve appears late. 

Exophthalmos is the most frequent eye symptom. This 
was found in 72 per cent. of the cases. If this is particu- 
larly marked with distinct loss of motility on the part of 
the eyeball, an extension of the thrombotic process to the 
ophthalmic veins can be assumed. The symptoms gradu- 
ally develop and become pronounced in one eye, then the 
other eye becomes affected with exactly the same symp- 
toms. With the involvement of the second eye the symp- 
toms of the first eye often subside. The implication of 
the second eye is a sure indication of a thrombotic exten- 
sion to the opposite sinus. In practically 50 per cent. of 
the cases, if the cavernous sinus on one side is involved, 
the other side will also be involved. The time at which the 
exophthalmos and cerebral symptoms appear are of impor- 
tance in estimating the nature of the process. Thus, when 
the orbital symptoms are primary the involvement of the 
cavernous sinus is secondary, while if an exophthalmos with 
swelling of the lid follows the onset of cerebral symptoms, 
the reverse order is present. These orbital symptoms do 
not occur in other purulent intracranial processes and are 
not found in purulent meningitis, so that an inflammatory 
exophthalmos is a very important symptom of a thrombosis 
of the cavernous sinus, especially if it 1s associated with a 
dilatation of the frontal veins, optic neuritis and paralysis 
of the ocular muscles. The pupils do not offer any particu- _ 
lar diagnostic change. In addition to these local symp- 
toms, general symptoms of sinus thrombosis—chills, high 


86 MEDICAL OPHTHALMOLOGY 


fever, vomiting, and secondary complications—are present. 
The great majority of the cases end fatally. 

Tuberculous Meningitis——The pathological lesion in 
tuberculous meningitis is never purulent but generally a 
fibrino-plastic exudation with the presence of many miliary 
tubercles. These changes are marked at the base of the 
brain, thus affecting the large cranial nerves, particularly 
the optic paths and the motor ocular nerves, and explains 
the frequency of the ocular symptoms. After a prodromal 
period characterized by irritability, prostration, headache, 
apathy and vomiting, the disease begins with fever and 
severe cerebral symptoms (headache, vomiting, rigidity 
of neck, delirium, convulsions and stupor). The out- 
come is usually death after a few weeks. There are 
rapid cases and in some cases the disease assumes a chronic 
course, lasting for months or for years; in some cases the 
tuberculous meningitis seems to get well. 

Ophthalmoscopic changes in the eye grounds occur in 
~ nearly one-half of the cases. The most important one of 
these is optic neuritis which is present in half of the cases. 
The optic neuritis shows a clouding of the disc, a blurring 
of the margins and increased congestion without -distinct 
prominence. It is stated that the frequency of optic neuri- 
tis in tuberculous meningitis is explained by the more or 
less chronic course of this disease. At the same time, 
opportunities for observing a neuritic optic atrophy in 
tuberculous meningitis are unusual. The condition does 
not generally lead to blindness. The typical choked disc 
is an unusual symptom; it occurred in 5 per cent. of Uht- 
hoff’s cases and was always associated with the presence 
of a solitary tubercle in the brain. 

Uhthoff speaks of marked loss of vision in tuberculous 
meningitis with relatively slight ophthalmoscopic changes 
in the optic nerves. This has been observed in g per cent. 
of the cases and is regarded as a descending optic neuritis 
where the lesion of the optic paths is so far back as not to 
cause changes in the nerve head. Caution must be exer- 
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cised in placing great diagnostic importance to changes in 
the retinal veins and a reddening of the discs when other 
pathological conditions (cedema and clouding) are absent 
in the optic nerve and retina. Retinal hemorrhages are 
unusual in this condition, though they have been observed 
by a number of authors, and were generally present in 
conjunction with optic neuritis. 

Choroidal tubercles in tuberculous meningitis have been 
observed in a comparatively small percentage of cases. 
Conheim was the first to draw attention to the striking 
frequency of choroidal tubercles in general miliary tuber- 
culosis.. These small grayish-yellow, somewhat prominent, 
sharply-defined, areas in the choroid are principally situated 
in the posterior pole of the eye and present a characteristic 
ophthalmoscopic picture. In Uhthoff’s statistics tubercles 
of the choroid were found in 1o per cent. of the cases of 
tuberculous meningitis, and in one-half of these the con- 
dition was complicated with optic neuritis. Other authors 
have found the percentage to be somewhat larger, 19 per 
cent., though in many of these cases a general miliary 
tuberculosis was found at autopsy. Jessup reports in 
15 cases of choroidal tuberculosis tuberculous meningitis 
in 14, and Carpenter and Stevenson also found choroidai 
tubercles to be frequently present, and in 36 cases there 
was an associated tuberculous meningitis in 26. Optic 
neuritis occurs much more frequently in tuberculous men- 
ingitis without choroidal tubercles than with them. This 
proves that these two conditions are not interdependent, 
and shows that the choroidal tubercles do not originate 
from an optic neuritis or a retrobulbar tuberculous peri- 
neuritis where infection travels directly from the brain to 
the eye along the optic-nerve sheaths. Choroidal tubercles 
even when they are complicated with optic neuritis in 
tuberculous meningitis are the result of a metastatic 
hematogenous infection, and the presence of choroidal 
tubercles in tuberculous meningitis points to a complicating 
general miliary tuberculosis. The presence of choroidal 
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tubercles in general miliary tuberculosis is therefore much 
greater than in tuberculous meningitis. The statistics 
have shown a percentage of 42 per cent. 

Uhthoff found a disturbance of the ocular muscles in 
50 per cent. of the cases. The III nerve seems to be most — 
frequently involved, though it is not so frequently affected 
as in syphilitic basal meningitis. Bilateral III nerve 
paralysis has practically never been observed. The lesion 
usually found is a paresis of various branches in 12 per cent. 
and an isolated ptosis in 16 per cent. The pathological 
process in tuberculous meningitis, according to Uhthoff, 
does not affect the nerve trunks themselves, but rather to 
disturb the function from the presence of an exudate about 
the nerve trunk, thus producing slight paresis and partic- 
ularly a moderate ptosis. The abducent nerve is affected 
in about 15 per cent.; a bilateral involvement is extremely 
unusual. A IV nerve paralysis and ophthalmoplegia 
apparently do not belong to this clinical picture. Conju- 
gate deviation of the eyes with occasional rotation of the 
head to the same side is an infrequent symptom. Nys- 
stagmus is also an infrequent symptom. 

The pupils show changes of importance in tuberculous 
meningitis. A disturbance of light reaction has been 
found in 15 per cent. of the cases and was usually seen in 
patients in deep stupor. A difference in the size of the 
pupils, independent of the illumination, has been described 
by a number of authors. During Cheyne-Stokes respira- 
tion dilatation of the pupils has been observed at the 
onset of the respiratory phenomenon and a contraction 
during the period of rest. 

Epidemic Cerebro-Spinal Meningitis. aah condition, as 
its name implies, occurs in epidemics, though sporadic 
cases appear from time to time. It is a disease of youth, 
occurring most frequently in children under 1o years of 
age. The mortality varies with the epidemic from 33 to 
80 percent. The infectious organism is the meningococcus ~ 
and it is regarded as a direct extension from the naso- 
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pharynx. The period of incubation is short, the course of 
the disease is either an unusually rapid one or'the ordinary 
acute form. There are apparently many variations from 
the typical course. A number of epidemics have been 
carefully studied in regard to the frequency of their eye 
complications. 

Conjunctivitis has been observed and is probably ‘an 
endogenous infection. The cornea has been involved in a 
very small number of cases and its lesion is not uniform. 
Dendritic keratitis has been described and it probably re- 
sults from conditions similar to febrile herpes which occurs 
so frequently in cerebro-spinal meningitis. Secondary 
infection in dendritic keratitis can, of course, lead to very 
severe ulcerating processes in the cornea, though a partic- 
ularly severe ulcerating form is the one which is spoken 
of as keratitis e lagophthalmo or keratitis xerotica. This 
has been described a number of times and always starts 
in the lower third of the cornea, that part which corre- 
sponds to the palpebral opening. 

Optic neuritis is not a frequent symptom, and was entesent 
in about 17 per cent. of the cases. The typical choked 
disc is very unusual. The pathological examination of 
cases of optic neuritis in cerebro-spinal meningitis have 
shown in some the signs of a descending neuritis, indicating 
the extension of an inflammation from the brain along the 
nerve sheath, while in others changes of this character 
were absent. In a case which Uhthoff examined the 
symptoms of a descending peri-neuritis were not marked 
and the changes seem to be due rather to an asso- 
ciated internal hydrocephalus with bulging of the floor 
of the third ventricle. Uhthoff is therefore inclined to 
regard the method of development of an optic neuritis 
in cerebro-spinal meningitis as not settled, as the condi- 
tion may be due to either a true descending neuritis or to 
some other condition, like increased intracranial pressure. 
Disturbances of vision without ophthalmoscopic changes 
are not infrequent and are usually the result of the presence 
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of exudative processes affecting the optic pathways or the 
visual cortex in the occipital lobe. 

The symptom which is of particular interest to us is 
metastatic ophthalmia. This was found present in about 
4 to 5 per cent, of the-cases:. The ‘clinical picture tae 
certain characteristic traits. The external inflammatory 
symptoms are slight; there is a yellowish reflex from the 
depth of the eye with moderate iritis. Even if the inflam- 
matory symptoms are severe, they may improve and the 
shape of the eye ball is preserved, though it becomes some- 
what smaller with marked flattening of the anterior chamber 
and bulging of the iris, a reduction of the intraocular ten- 
sion and the absence of marked pain. The condition is 
furthermore one-sided. Other infectious organisms may 
produce similar changes, though as a rule these organisms, 
if they lead to metastatic ophthalmia, produce a clinical 
picture with very much more marked symptoms, frequently 
resulting in panophthalmitis with perforation of the eye 
ball and phthisis. In cerebro-spinal meningitis the metas- 
tatic inflammation of the eye may run a comparatively 
benign course and the sight of the eye need not be entirely 
destroyed. ‘There are cases of comparatively mild iritis 
and iridochoroiditis, though this is a very unusual occur- 
rence. Though metastatic ophthalmia in cerebro-spinal 
meningitis 1s monolateral in most cases, both eyes are 
affected in a small percentage and sometimes, to an un- 
equal degree. Metastatic ophthalmia may be one of the 
first symptoms of the general infection and it also occurs in 
the late period. It does not necessarily mean an intense 
general infection, as it is seen in cases where the general 
symptoms are unusually mild. The infection is hemato- 
genous, affecting either the retina or the choroid; the 
intraocular inflammation is very rarely due to a direct 
inflammatory extension along the optic nerves. 

Disturbances of the ocular muscles are important and 
occur in 15 per cent. of the cases. The VI nerve is most 
frequently affected, presumably on account of its long 
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course at the base of the brain. The III nerve isaffected 
in the form of a partial paralysis, particularly as a ptosis 
of moderate degree; the IV nerve seems to escape involve- 
ment in this disease. Complete paralysis of all the muscles 
has been observed. Conjugate deviation of the eyeballs 
is somewhat more frequent. Nystagmus is not an import- 
ant symptom. Pupillary changes are neither frequent nor 
characteristic. 

Otogenic Purulent Meningitis—Acute purulent menin- 
gitis has the tendency to spread rapidly and diffusely. It 
may start at the base or at the convexity of the brain and 
rapidly involve the entire surface. When the meninges 
are inflamed the underlying brain tissue is often involved 
in the form of a meningo-encephalitis. A large propor- 
tion of the cases of purulent meningitis are due to infection 
from the ear and from the petrous pyramid. ‘The infec- 
tion in these cases either extends through the roof of the 
middle ear or antrum to the middle cranial fossa or through 
the agency of the sigmoid sinus and the internal auditory 
meatus to the posterior cranial fossa. Uncomplicated 
otitic meningitis is infrequent in small children and gener- 
ally appears in the second and third decade. Its course is 
usually extremely rapid or it may be more prolonged and 
insidious, in which case it will last for a number of weeks 
before death results. The symptoms depend upon whether 
the process is localized to the base of the brain in the 
middle and anterior fossa or in the posterior cranial cavity. 
In the former the eye symptoms are, of course, the more 
frequent. 

As for the frequency of otitic meningitis compared to 
other forms of meningitis, Uhthoff quotes Pitt, who found 
in gooo autopsies 25 otitic meningitis, 162 tuberculous 
meningitis, and 133 of other causes, including lues. In 
78 cases that came to autopsy at the Munich Child Hospital, 
57 were tuberculous, 15 were epidemic cerebro-spinal 
meningitis, and only 1 was otitic. 

Otitic meningitis is less frequent than the other otitic 
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cerebral complications (abscess of the brain, sinus throm- 
bosis) and in many cases these conditions are combined. 
Changes in the eye grounds, particularly optic neuritis 
in uncomplicated otitic meningitis, is very unusual. This is 
probably due to the shortness of the course of the disease 
and no opportunity is given for the development of changes 
in the optic nerve heads. ‘True choked disc is even more 
unusual in otitic meningitis than optic neuritis. If it be 
present, it always points to an intracranial complication. 
The onset of optic neuritis following aural suppuration _ 
indicates an intracranial complication and even if it is 
only_slightly..developed. furnishes a definite ground for 
operation. The extradural abscess which sometimes is 
seen in ear diseases may cause an optic neuritis combined 
with general brain symptoms, headache, increased intra- 
cranial pressure, stupor, vomiting, retarded pulse, even 
when a definite intracranial complication is not present. 
It may be stated that changes in the disc are present in 
about 50 per cent. and are of value in the diagnosis of 
otitic intracranial complications. At the same time they 
do not furnish any definite conclusion on the nature or on the 
site of the complication. It does not always follow if the 
changes are more marked on one side or are monolateral 
that that indicates the side affected, though in many cases 
' this conclusion is justified. After an operation on the skull 
' in ear disease the ophthalmoscopic changes may increase 
for a time, though the patient be on the road to recovery. 
The facial nerve is probably affected in otitic meningitis — 
more frequently than any other of the basal cranial nerves. 
Of the ocular nerves, the abducent nerve is most frequently 


involved. This may be partly due to its location at the _ 


apex of the petrous-pyramid—where it seems particularly — 
vulnerable. Oculomotor involvement, generally only par- 
tial, is very unusual and not nearly as frequently observed 
as in other forms of meningitis, particularly the more 
chronic forms such as the syphilitic variety. 

Basal paralyses of the motor ocular nerves are more 
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frequently present in uncomplicated otitic meningitis than 
optic neuritis, though monolateral or bilateral ophthalmo- 
plegia have not been observed. The involvement of the 
ocular nerves is of some value in diagnosis; thus in the un- 
complicated otitic meningitis the abducent nerve is the 
most frequently affected and the paralysis is incomplete. 
In brain abscess in the temporal lobe the III nerve of the 
same side is sometimes involved. 

The changes in the pupils are of no particular moment. 
Metastatic ophthalmia is a very unusual complication, 
differing in this respect from epidemic cerebro-spinal 
meningitis. The development of this intraocular inflamma- 
tion always indicates a general infection of the body, as is 
not due to an extension of an infectious meningeal process 
from the brain. In fact if an ophthalmia occurs during a 
meningitis it rather indicates that the purulent meningitis 
is not a local process but is due to a general infection. 
Even in the cases where purulent meningitis with septic 
sinus thrombosis leads to an inflammatory process in the 
orbit (orbital abscess and exophthalmus) a purulent in- 
flammation in the interior of the eye practically never 
results. 

It is sometimes very difficult to distinguish between 
otitic meningitis and tuberculous meningitis because a 
tuberculous osteitis of the petrous pyramid may be the 
direct starting point of a tuberculous meningitis, and a 
tuberculous otitis may be associated with a tuberculous 
meningitis as an independent lesion. The presence of cho- 
roidal tubercles would be positive proof, though it is very 
unusual. Inflammatory changes of the discs occur more 
frequently in the tuberculous than in the simple otitic 
meningitis. On the other hand, otitic meningitis is com- 
plicated with sinus phlebitis and brain abscess in 50 per 
cent. of the cases, which would lead to ophthalmoscopic 
changes. 

Meningitis which occurs after certain infectious diseases, 
such as typhoid fever, pneumonia, influenza, scarlet fever, 
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measles, sometimes produce eye symptoms. Probably the 
most frequent is the meningitis in typhoid fever. It does 
not differ from other purulent forms of meningitis. Optic 
neuritis has been noted in a number of cases. It must be 
remembered that the optic neuritis may be present without 
meningeal symptoms, though if in the course of a typhoid 
fever visual disturbances and changes in the optic nerve 
develop, an intracranial complication, particularly menin- 
gitis, is present. Choked disc has not been observed; 
paralyses of the ocular muscles are also unusual and are 
due to an intracranial complication (meningitis), though 
a direct peripheric disease of the ocular nerves through the 
typhoid toxin is possible. 

In pneumonia the clinical course is frequently compli- 
cated with pronounced cerebral symptoms, and here again, 
if ocular symptoms, optic neuritis, paralyses of the ocular 
muscles, occur under these conditions, meningeal changes 
are probably present. In the case of influenza, optic 
neuritis has been observed without the presence of an inter- 
mediary meningitis. 

Chronic Meningitis Simplex.—There is unquestionably 
a chronic form of meningitis which is not purulent and 
which frequently terminates in recovery. It is of impor- 
tance in explaining certain ocular changes. Ocular symp- 
toms may be due to exudative meningeal changes or to 
serous meningitis (internal hydrocephalus) which so fre- 
quently complicates a plastic meningitis. Investigations in 
recent years have particularly emphasized the importance 
of this last cause. Chronic meningitis, if it affects the 
convexity of the brain, produces but few ocular symptoms. 
If the base of the brain is affected the aqueduct of Sylvius 
is not infrequently obstructed and a secondary ventricular 
hydrops results. Chronic meningitis occurs particularly 
in children. The most frequent ocular changes are visual 
disturbances; in fact visual disturbance with cerebral 
symptoms constitute the picture of chronic meningitis 
as v. Graefe was the first to point out in 1860. In most 
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of the cases, in addition to the loss of sight, there are changes 
in the eye grounds. Optic neuritis has been observed, in 
other cases atrophy of the optic nerves was noted at some 
later time, the result of a descending degeneration. 

Wunderli' and Leber believe that an optic neuritis may 
sometimes be caused by a latent chronic meningitis even 
when the cerebral symptoms are slight and transient. 
Ophthalmologists frequently see cases with optic atrophy 
and marked visual disturbances where the loss of sight 
began years previously with cerebral symptoms and the 
patients have since recovered, with the exception of the 
visual disturbance; these are regarded as evidences of a 
chronic meningitis. Hemiopic defects of sight have not 
been observed in this condition. Chronic meningitis may 
exceptionally produce a central cortical loss of sight with 
preserved pupillary reaction. 

The prognosis of sudden and marked loss of sight in 
meningitis is not necessarily bad, particularly if the 
ophthalmoscopic condition is normal and the pupillary 
reaction is preserved, as sight may still be restored after 
months. Transient loss of vision in meningitis may be 
due in part to the internal hydrocephalus. 

The ocular muscles are less affected in chronic meningitis 
than in other forms of meningitis. The VI nerve is the 
most frequently involved and the III nerve comes next. 
There are practically no other ocular symptoms of 
importance. 

Serous Meningitis and Hydrocephalus.—An abnormal 
increase of serous fluid either within the ventricles of the brain 
or on the outside of the brain between the surface and the 
dura is accompanied by increase of intracranial pressure. 
The latter localization is very much less frequent than the 
former, though both are often combined. Hydrocephalus 
is not necessarily a serous meningitis, but may be simply 
a transudate from a mechanical obstruction to the large 


1 Quoted from Uhthoff, p. 843. 
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veins or the openings leading from the third to the other 
ventricles. These obstructions are known to result from 
basal meningitis and are usually the cause for the acquired 
hydrocephalus in small children. Hydrocephalus is also 
caused by general diseases, like nephritis, cardiac in- 
sufficiencies, anemias, rickets, etc. The distention of the 
ventricles, internal hydrocephalus, is divided into obstruc- 
tive and non-obstructive. 

The obstructive hydrocephalus is caused by a closure of 
the foramina of Monro and of Magendie which in most 
cases is due to a chronic meningitis. 

The non-obstructive can be divided into (1) where there 
is over-secretion from the choroid plexus and (2) insuffi- 
cient absorption in the subarachnoid space. The recent 
investigations of Dandy and Blackfan! have shown that 
with the injection of phenolphthalein it is possible to dis- 
tinguish between these causes. The form which is most 
amenable to operative treatment is the obstructive, and 
in this Elsberg recommends callosal puncture. 

The presence of the abnormal quantity of fluid in hydro- 
cephalus may exert a deleterious action upon the visual 
function. If this process develops acutely with symptoms 
of intracranial pressure, with fever, etc., serous meningitis 
is diagnosticated. The cerebro-spinal fluid is under pres- 
sure and contains albumen. Increased cerebro-spinal 
fluid under pressure and containing albumen is found in 
chlorosis, uremia, sinus thrombosis, etc. Quincke believes 
that it may accompany migraine. Uhthoff found that 
changes in the optic-nerve heads were frequently present, 
consisting in papilleedema, optic neuritis and simple optic 
atrophy; the choked disc was slightly the most frequent. 
It is well known that in brain tumor with choked disc an 
internal hydrocephalus is a constant factor. The age of the 
patients with choked disc in hydrocephalus was usually over 
fourteen. The elasticity of the skull in very young children 
prevents the development of a true choked disc as increased 


1 American Journal for Diseases of Children, 1914, p. 406. 
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intracranial pressure separates the cranial bones. This is 
_ particularly noticeable in the congenital hydrocephalus. 
In cases of hydrocephalus where there has been a spon- 
taneous discharge of cerebro-spinal fluid from the nose a 
papillcedema has not been observed. Choked disc occurs 
more frequently in the acute form of hydrocephalus, or 
serous meningitis, than in the chronic form. 

Optic neuritis and neuritic optic atrophy were observed 
second in frequency. This ophthalmoscopic change has 
not been observed in children with congenital hydrocephalus 
under one year, though optic neuritis 1s more frequently 
present in chronic hydrocephalus than choked disc. Optic 
atrophy without any signs of preceding inflammation was 
observed in about the same proportion of cases. These 
were all cases of the chronic form of hydrocephalus and 
most frequently in children under ten years of age, nearly 
one-half of the cases were children under the age of one. 
It seems likely that the optic atrophy is the result of a 
pressure atrophy through a distention of the floor of the 
third ventricle. Uhthoff believes that this was definitely 
shown in at least two-thirds of the reported cases. 

Internal hydrocephalus is that form of intracranial 
disease which most frequently leads to the ophthalmoscopic 
picture of atrophy of the optic nerves without preceding 
neuritic symptoms. Visual disturbances without ophthal- 
moscopic changes are relatively frequent in internal hydro- 
cephalus. The disturbances of the ocular muscles are of 
less significance in this condition than changes in the 
optic nerves. At the same time the VI nerve is the most 
frequently involved and in one-third of the cases changes 
in the optic nerve (choked disc and optic neuritis) were 
present. The oculomotor nerve is less frequently involved. 
Paralysis of associated movement and nystagmus are not 
infrequent in internal hydrocephalus. That nystagmus is 
sometimes a pressure symptom is shown by its disappear- 
ance after lumbar puncture as numerous observations have 


shown. 
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Changes in the pupil are of little diagnostic importance. 
The only other remaining eye condition is a protrusion of 
the eyes, an exophthalmos which is due to a downward 
displacement of the upper orbital wall. 


BRAIN 


Hemorrhage.—The site of predilection for cerebral 
hemorrhages is the region of the central ganglia; this is 
explained by the anatomical peculiarities of the arteries 
which supply this region. They are end arteries; they 
leave the larger branches at right angles. Changes in the 
eye grounds, particularly of the optic nerves, in cerebral 
hemorrhage are unusual. ‘This is because the increased 
intracranial pressure following a hemorrhage rapidly be- 
comes equalized. If the hemorrhage is large and situated 
at the base of the brain, it may enter the sheath of the 
optic nerves and thus produce either an optic neuritis or a 
choked disc. This form of cerebral hemorrhage does not 
occur in cerebral apoplexy and results from rupture of an 
aneurysm at the base or from meningeal hemorrhages; 
basal hemorrhages, on the other hand, with entrance of 
blood into the optic-nerve sheath are frequent in fractures 
of the base of the skull. 

Uhthoff found optic neuritis in about 4 per cent. of his 
cases of cerebral hemorrhage. If optic neuritis be present 
it may be but another manifestation of the general cause 
which produced the hemorrhage of the brain (cardio- 
vascular lesions, nephritis). 

Choked disc is somewhat more frequent; it was present 
in 7 per cent. of Uhthoff’s statistics, and in only a small 
part of the cases was there a hematoma of the optic nerve 
sheath. The most probable explanation of this is that the 
papilloedema is due to increased intracranial pressure, and in 
this collateral inflammatory processes about an extravasa- 
tion of blood may be a factor. In most cases the increased 
pressure is rapidly equalized and death often supervenes 
before the ophthalmoscopic condition develops. 
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Retinal hemorrhages are seen in cerebral hemorrhages 
more frequently than in cases of softening of the brain. 
Here again the fundamental condition—nephritis, diabetes 
—must be considered. It is generally recognized that 
retinal hemorrhages may be the precursors for cerebral 
hemorrhages, though Uhthoff believes that the frequency 
of this association has been over-estimated and a parallel- 
ism between the retinal and cerebral arteries does not 
necessarily exist. Particularly, pathological changes in the 
brain arteries which lead to hemorrhage are present without 
any changes in the retinal arteries. Straub claims that 
the prognosis of retinal hemorrhages in arteriosclerosis, as 
far as life is concerned, is not particularly unfavorable 
before the fortieth and after the sixty-fifth year. The 
serious age is between forty-five and fifty years. In 
Geis’ excellent paper,! based on Uhthoff’s material, 67 
cases of retinal hemorrhages due to arteriosclerosis, dia- 
betes, chronic nephritis, and without discoverable cause 
were followed in practically all of the cases in subsequent 
years by an affection of the brain (hemorrhage, softening, . 
etc.). This complication usually occurred in from one to 
two years, occasionally not before the fifth or sixth year. 
The retinal hemorrhages were frequently accompanied 
with increased blood pressure and this association is 
particularly ominous. Increased blood pressure is gener- 
ally absent in retinal hemorrhages which are due to anemia, 
sepsis, etc. : 

The prognosis of cases with so-called apoplectic retinitis 
(thrombosis of the central retinal vein) is quite different, 
and in only so per cent. of the cases were cerebral complica- 
tions observed after a number of years. The most favorable 
prognostic significance as regards cerebral complications 
are retinal hemorrhages which are due to an altered con- 
dition of the , blood (hemophilia, anemia, sepsis, etc.). 
Recurring conjunctival hemorrhages and vitreous hemor- 
rhages are also without grave significance. 


1 Geis, KI. M.f. A., Vol. XLVIII, 1910, p. 495. 


Loo MEDICAL OPHTHALMOLOGY 


Homonymous hemianopsia is the only form of hemi- 
anopsia seen in cerebral hemorrhage and the affection is 
then central to the large basal ganglia. ‘The usual site is 
in the neighborhood of the internal capsule where the eye 
changes are complicated with hemiplegia and hemianes- 
thesia of the opposite side. In the optic radiation as well 
as in the cortical and subcortical visual areas, hemorrhages 
producing homonymous hemianopsia are much more 
unusual. In this region embolic and thrombotic processes 
are more common. Uhthoff found hemianopsia in 35 
per cent. of his cases of cerebral hemorrhage with eye 
symptoms; the hemianopsia was complete in 23.8 per cent., 
‘partial in 4 per cent., color hemianopsia in 1.9 per cent., and 
bilateral in 5.6 per cent. Gowers has particularly em- 
phasized the frequency of hemianopsia occurring directly 
after an apoplectic stroke in combination with hemiplegic 
symptoms and conjugate deviation of the eyes and of the 
head. Uhthoff believes that the frequency of this tran- 
sient hemianopsia is somewhat exaggerated, in considera- 
tion of the difficulty of a functional examination in the 
patients with this lesion. Motor hemiplegia is generally 
associated with pronounced disturbances of sensation in 
the same half of the body. Infrequently the hemianopsia 
is combined with only a disturbance of sensibility, without 
hemiplegia. Hemianopsia is much more frequently com- 
bined with both motor and sensory disturbances. Iso- 
lated hemianopsias without involvement of the body are more 
apt to be due to embolic and thrombotic processes than to 
cerebral hemorrhages. The transcortical disturbances of 
vision (mind-blindness, alexia and optical aphasia) are 
very infrequent in brain hemorrhages and suggest a soften- 
ing process due to either embolism or thrombosis. 

Conjugate deviation of the eyes is the most frequent 
disturbance of ocular motility in cerebral hemorrhage. 
Uhthoff found it in 28 per cent. of his cases and believes 
that these figures are too small, particularly as the symptom 
is apt to be a transient one. In recent hemorrhage it is 
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unquestionably more frequent. Wernicke! distinguishes 
between paralysis of the associated lateral ocular muscles 
(in pons disease) and conjugate deviation. The conjugate 
deviation in hemiplegia he regards as due to the overpowering 
influence of one hemisphere, and if the patient has not lost 
consciousness the eyes can be brought to the middle line. 
The deviation of the eyes is oftenlost as the coma disappears. 
The localization of the conjugate deviation is still unsolved 
and it seems improbable that this symptom depends upon 
a lesion of a definite part of the brain, because it has been 
observed in hemorrhages in all parts of the brain. At the 
same time, its appearance indicates a large extravasation 
of blood and is generally associated with coma. 

Isolated paralysis of an ocular muscle in hemorrhage of 
the brain is very infrequent. This is explained by the 
fact that a supranuclear or cortical disturbance of the 
ocular muscles affects the associated or the disassociated 
movements of the eyes. Hemorrhages in the peduncles 
or pons, in the neighborhood of the fourth ventricle or in the 
corpora quadrigemina may produce nuclear or fascicular. 
paralysis of the ocular muscles. The only isolated dis- 
turbance of ocular movement which is due to a cortical 
lesion is the so-called cortical ptosis; this is occasionally. 
seen in hemorrhage of the brain, though it is more frequent: 
in softening and in tumors. Ptosis with paralysis of the 
opposite half of the body indicates a lesion of the peduncle. 
Paralysis of the oculomotor nerve in its various branches 
is very unusual. This also holds for all the other disturb- 
ances of the ocular muscles. Changes in the pupils are 
inconstant; they are sometimes dilated and in other cases 
they are contracted, so that they do not offer any diagnostic 
aid. 

Softening (Encephalomalacia).—After complete ische- 
mia, which is the pathological process in softening, the 
brain substance undergoes edematous swelling and finally 
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complete necrobiosis, the latter occurring particularly when 
endarteries are affected. 

The eye symptoms are more directly due to local changes 
than to distant action, as is seen in hemorrhages. In 
softening of the brain ophthalmoscopic changes particularly 
of the optic nerves, are comparatively unusual. This is 
due to the same conditions which govern eye-ground changes 
in cerebral hemorrhage, the factor of intracranial increased 
pressure is even here of less significance, though the patho- 
logical changes of the eye grounds may again be due to 
associated pathological conditions (cardio-vascular disease, 
nephritis, diabetes, etc.). Optic neuritis was observed in 
softening following embolism or thrombosis in 6 per cent. 
of Uhthoff’s cases. Choked disc, on the other hand, was 
practically not observed; the same holds true for optic 
atrophy. 

The clinical picture of occlusion of the central retinal 
artery as it occurs in embolism or thrombosis is unusual 
in softening of the brain (about 2 per cent. of the cases). 
Just as in occlusion of the retinal artery a thrombotic 
process is much more frequent than an embolic one, the 
same relationship holds true in softening of the brain. 
A closure of the internal carotid artery does not cause any 
change in the ophthalmoscopic picture if the anterior and 
' posterior communicating arteries are intact. A sudden 
closure of the carotid is followed by a transient reduction 
of the arterial current in the eye. At the same time 
pronounced sclerotic changes in the retinal vessels or a 
thrombosis of the central retinal artery is of unfavorable 
prognostic significance on the state of the cerebral arteries. 
Though sclerotic changes in the arteries of the brain occur 
more frequently than in the retinal arteries, if these changes 
are evident in the retina, they are always present in the 
cerebral arteries. Geis! has shown that 17 patients with 
pronounced sclerotic changes in the retinal arteries died 
within four years with the symptoms of a brain disturbance 
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(apoplexy), which all seemed to be due to softening and 
usually were fatal. Thirty-five cases of closure of the 
central retinal artery showed in their subsequent course 
that 17 suffered from an apoplectic stroke, usually in from 
one to two years later, though in some this complication 
did not occur until the sixth year. These patients were 
all over forty years of age and did not present any marked 
cardiac lesion. The cases of embolic closure of the retinal 
artery observed in adolescents with a cardiac lesion give 
a better prognosis for a possible brain complication. The 
conditions in the cases of thrombosis of the central retinal 
vein are different. Forty-four cases were observed for 
more than five years. Of these, 20 subsequently suffered 
from an apoplectic attack, usually in from one to two years 
later; others not before the ninth, tenth and twelfth year. 
The remaining 24 were still in good health in from five to 
twelve years after the eye lesion. This shows that in 
over 50 per cent. of the cases the change in the retinal vein 
was purely a local one and a complicating disease of the 
cerebral vessels could not be assumed. If in these cases 
of venous thrombosis there were also found distinct arterial 
changes in the retina, the prognosis was, of course, much 
more unfavorable. Pronounced sclerosis of the choroidal 
vessels do not permit any deductions on the condition of 
the cerebral vessels. In brain syphilis, syphilitic endar- 
teritis of the cerebral arteries is frequent. At the same 
time, similar changes in the retinal vessels were very rarely 
observed. This again shows that the retinal vessels in 
general are much less frequently affected than the cerebral 
vessels. A closure of the retinal artery is usually not 
accompanied with large retinal hemorrhages. The so- 
called hemorrhagic infarct with numerous hemorrhages _ 
does not belong to the clinical picture of an arterial occlu- 
sion in the retina, but always indicates an associated patho- 
logical change in the retinal vein. Isolated retinal hemor- 
rhages without neuritic or retinal changes are uncommon 
in softening of the brain. 
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The most frequent symptom of softening of the brain is 
homonymous hemianopsia, as far as the ocular symptoms 
are concerned. This was observed in 51 per cent. of 
Uhthoff’s cases. The homonymous hemianopsia was com- 
plete in 36.4 per cent. partial in 3.5 per cent., and bilateral 
in 11.4 per cent. The cause for homonymous hemianopsia 
in cerebral softening was practically never due to a lesion 
of the optic tract. In 22 per cent. the areas of softening 
were found in the region of the primary optic ganglia, that 
is, in the beginning of the optic radiation near the internal 
capsule; and in 77 per cent. of the cases the optic radiation 
and the visual cortical region were involved. In cerebral 
hemorrhage with homonymous hemianopsia this propor- 
tion is different: in 58 per cent. the optic paths were affected 
centrally from the primary optic ganglia, while in 42 per 
cent. the optic ganglia themselves were involved. 

If the homonymous hemianopsia is due to a lesion of 
the primary optic ganglia or the very beginning of the 
optic variation, the so-called macular preservation of the 
visual fields in the defective halves was not observed. 
Uhthoff says that a macular preservation requires a pres- 
ervation of at least 5° to 10° beyond the point of fixation. 
Small defects of 1° to 3° can not be regarded as true pres- 
ervation and are probably errors in the field examination. 
In cases of softening in the posterior parts of the optic 
radiation and in their cortical termination the hemianopsia 
presented a macular preservation with such regularity 
that this may be regarded as the rule. According to 
Lenz,! macular preservation occurs in cortical and sub- 
cortical involvement of the optic paths hemianopsia in 
83 per cent. of the cases. On the other hand, in affections 
of the primary optic ganglia and in the beginning of the 
optic radiation as well as affections of the tract and of the 
chiasm the dividing line of the hemiopic visual-field defect 
passes directly through the point of fixation. The bound- 
ary line between the frequent presence of macular preser- 


1 Quoted from Uhthoff, Graefe-Saemisch, Vol. XI, 3, p. 976. 
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vation and its absence corresponds to the middle third of the 
parietal lobe. A lesion of the internal capsule with hemi- 
plegic symptoms is generally not accompanied with hemia- 
nopsia. This complicating eye symptom is observed only if 
the lesion is deeply placed and extends to the optic pathways. 

Hemiachromatopsia was found in about 6 per cent. of 
Uhthoff’s cases. Bilateral hemianopsia is much less fre- 
quent than monolateral hemianopsia in softening and 
hemorrhage. Uhthoff mentions the proportion of the bi- 
lateral to the monolateral as being 1:13. Subjective sen- 
sation of light and visual hallucinations are most frequently 
observed in® cerebral softenings with hemianopsia; the 
lesion was always in the optic radiation. Hemianopic 
hallucinations are not infrequent in diseases of the occipital 
lobe, and are usually present in the blind halves of the field. 
Alexia (word-blindness) as a striking symptom was found 
by Uhthoff in 32 out of 368 cases of brain softening where 
an autopsy had been performed. The word-blindness was 
present without hemianopsia in 6, with right-sided hemian- 
opsia in 25, and with bilateral hemianopsia in 1. The 
lesions at autopsy were found grouped together about the 
region of the angular gyrus and along the inner surface of 
the visual sphere extending into the medulla. A simulta- 
neous hemianopsia is observed with alexia the further back 
and nearer to the inner surface of the occipital lobe the 
lesion is situated. The lesion in the cases without hemian- 
opsia were situated along the outer surface (convexity) of 
the occipital lobe. Mind-blindness was observed in the 
above-mentioned series in 21 of 368 cases of brain softening. 
This symptom occurred in 7 without hemianopsia, in 4 
with right hemianopsia and in 14 in bilateral hemianopsia. 
Most of the lesions were situated at the inner surface of 
both occipital lobes. Mind-blindness occurs more fre- 
quently in brain softening and in more than one-half of the 
cases it is associated with hemianopsia, usually bilateral. 
The ophthalmoscopic condition in hemianopsia following 
softening and hemorrhage is generally negative. 
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Paralysis of the various ocular muscles is a very unusual 
symptom in softening of the brain. The oculomotor nerve 
was affected in 2.4 per cent., the abducent in 0.3 per cent. 
of Uhthoff’s cases, and there were no cases of trochlear in- 
volvement. These numbers are so much smaller than those 
found in hemorrhages of the brain, as is readily apparent 
on considering the character of the pathological lesion, that 
a pronounced ocular muscle lesion, if disturbances of asso- 
ciated lesions and those due to affections of the peduncles, 
pons and corpora quadrigemina are excluded, is against 
the diagnosis of a softening process. 

Conjugate deviation is not observed in affections of the 
frontal and the occipital lobes. They seem to be caused 
by lesions about the central fissure, namely, the anterior 
and posterior central convolutions. Cerebral hemorrhages 
are a frequent cause for this conjugate deviation when 
situated in the region of the large central ganglia. Asa 
rule in diseases of the cerebrum the patient usually has his 
eyes turned to the side of the lesion. Disturbances of the 
pupil are not characteristic. 

Sclerosis of the Cerebral Arteries——In pronounced 
sclerosis of the cerebral vessels distinct pathological changes 
have been observed in the eye grounds in a number of cases. 
These changes consist in abnormal tortuosity and irregu- 
larity of the arterial lumen, white sheathing of the vessels, 
whitish degeneration and a clouding of the vessel wall, and 
thrombosis of the retinal artery. In fact these ophthalmo- 
scopic changes, if present in both eyes, furnish us with im- 
portant information on the condition of the cerebral ves- 
sels, particularly of those participating in the distribution 
of the internal carotid. 

It is remarkable how frequently no changes were to be 
seen in the retinal vessels with the ophthalmoscope in 
pronounced sclerosis of the cerebral arteries confirmed by 
autopsy. Hertel has drawn attention to certain patholog- 
ical changes in the retinal vessels as being purely senile 
changes and that these naturally do not suggest an angio- 
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sclerosis of the vessels of the brain. Uhthoff takes a dis- 
tinctly conservative attitude and does not believe that slight 
ophthalmoscopic changes, such as a bright vascular reflex, 
tortuosity of the vessels, slight variations in calibre, signify 
a pronounced pathological change in the retinal vessels, and 
he is of the opinion that certain authors—Raehlmann, Gunn 
and others—have gone too far, he particularly does not con- 
firm Gunn’s statement that a serious prognosis for the 
general vascular system is present when there are these slight 
changes in patients between forty and fifty years of age. 

A negative ophthalmoscopic condition of the retinal 
vessels does not indicate a normal condition of the cerebral 
vessels; even in marked arteriosclerosis of the carotid ar- 
tery and of the ophthalmic artery the central retinal artery, 
in many cases, has been normal. Sclerosed cerebral arter- 
ies sometimes injure the optic nerves and the basal optic 
tracts through compression. A number of investigations 
have shown that thesclerosed internal carotid or the ophthal- 
mic artery can produce a pressure atrophy of the intra- 
cranial part of the optic nerve. 

Some authors have found a more or less concentric con- 
traction of the visual field in general sclerosis of the cere- 
bral arteries. The general symptoms in these cases were 
more or less vague and consisted in headache, vertigo, anda 
diminution in mental ability. The concentric contraction 
of the field was even regarded as an important symptom 
in the diagnosis of general cerebral sclerosis. In a number 
of cases of patients between seventy and eighty-three with 
pronounced atheroma of the cerebral arteries, Planck was 
not able to confirm the presence of this contraction of the 
field and Uhthoff is inclined to regard it as an instance of 
the functional concentric contraction which occurs in neu- 
rasthenia, etc. 

Brain Tumor.'—INTRODUCTION.—Brain tumor is not a 
very unusual condition; it occurs twice as frequently in men 

1 Bruns in Krause, Allgem. Chirurgie d. Gehirnkrankheiten, Part II, p. 19. 


Uhthoff, Graefe-Saemisch, II ed., Vol. XI, p. 1143. 
Uhthoff, Bowman Lecture T. O. S., 1914. 
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as in women. ‘Though it appears at any age, it is most 
frequent between puberty and thirty years and tumors in 
children are not infrequent. The most frequent tumors of 
the brain are glioma and sarcoma, in children the solitary 
tubercles are more frequent. Glioma is a tumor which 
develops only primarily, but is usually solitary. It is 
difficult to limit the growth macroscopically on account of 
its characteristic infiltrating tendency. This quality leads 
to a growth in between the nerve fibres, whereby their 
function is not destroyed until late. Glioma degenerates 
easily, usually in the form of cysts. Sarcoma develops 
from vessel walls, from the meninges and the bone, they 
originate therefore either in the brain substance or from 
the meninges or the bone. Cerebral sarcoma is a primary 
brain tumor. It is a realtively benign form of sarcoma, 
varying in size and differs from the glioma in its growth in 
tumor form; in other words, it compresses and displaces the 
brain substance without directly infiltrating it. Macro- 
scopically a sharp limit between the tumor and brain sub- 
stance can be recognized. 

The infectious granulomata are usually tubercles. Tu- 
berculous disease of the brain occurs in the form of miliary 
nodules in tuberculous meningitis or in circumscribed con- 
glomerate foci, the so-called conglomerate tubercle. ‘This 
is usually (a) a flat but extensive process, occurring in the 
soft membranes on the surface of the brain, which slowly 
invades the brain tissue. It produces the symptoms of a 
tumor if it is situated in regions capable of localization. 
Another form is (b) the so-called solitary tubercle, which is 
situated in the brain tissue, and is the most frequent form 
in childhood. The size differs enormously. It is especially 
apt to invade the cerebellum and the base of the brain, par- 
ticularly the pons. In addition to brain tuberculosis, 
the lungs, the middle ear, the bones and the joints are in- 
volved. Surgically, the conglomerate tubercle is inac- 
cessible.. Syphilis appears in the form of flat meningoen- 
cephalitic processes on the surface of the brain. These are 
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particularly amenable to anti-syphilitic treatment. The 
large intracerebral gummata do not yield to treatment so 
readily. The gummata are usually in the cortex on the con- 
vexity of the brain. This is possibly due to the rdéle of 
trauma in their development. Their frequent site in the 
central convolutions is the reason why Jacksonian epilepsy 
is sofrequently produced by gummata. The size of the brain 
gumma is usually small; it is rarely over the size of a walnut. 
The gumma shows a strong tendency to necrosis and casea- 
tion, and at autopsy it is often difficult to differentiate be- 
tween a gumma and a tubercle. 

GENERAL Symptoms.—The growth of a tumor in the 
brain produces increased intracranial pressure, due in part 
to an increase in the cerebro-spinal fluid and to internal 
hydrocephalus. Increased brain pressure causes clinic- 
ally symptoms of disturbance of consciousness, headache, 
vomiting, slow pulse and choked disc. The internal 
hydrocephalus may produce local changes at the chiasm, 
when the floor of the third ventricle is pushed down.» The 
basal cranial nerves are also pressed upon by the distended 
ventricles, especially the oculomotor and the abducent 
nerves. The action on the oculomotor nerve sometimes 
shows itself by isolated ptosis or mydriasis. Another 
factor in producing general symptoms is the so-called brain 
swelling. Thus small tumors may produce brain swelling 
which is absent in large tumors. This may explain the 
discrepancy in the degree of choked disc. Generally the 
occurrence and intensity of the choked disc depends on the 
site of the tumor. The general symptoms are due to the 
conditions which lead to increased pressure, to hydroceph- 
alus and to brain swelling. 

The local symptoms depend upon the part of the brain 
in which the tumor is situated. The action of a brain tumor 
is divided into three stages: irritation, compression and 
destruction. Thus following Jacksonian attacks, mono- 
plegia develops and hemianopsia comes after visual irrita- 
tions. The general symptoms can be described as head- 
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‘ache, vomiting, vertigo, psychic disturbances, general con- 
vulsions and choked disc. The local symptoms are: 
paralysis, disturbance in sensation, ataxia, disturbance of 
special sense and of speech. The headache and choked 
disc are most pronounced in tumors of the posterior fossa, 
as these lead to early and pronounced hydrocephalus. This 
also is true for vomiting, slow pulse and vestibular vertigo. 
Certain symptoms are described as distant symptoms, 
which make a local diagnosis often impossible. The im- 
portance of these symptoms has been exaggerated and at the 
same time their occurrence can not be denied. 

The headache in brain tumor is the most constant and the 
most important generalsymptom. Itisa dull, deep-seated 
pain which somewhat resembles migraine, often associated 
with vomiting, sometimes pulsating in character. It be- 
comes continuous and occasionally increases to an unbear- 
able degree, and the patient loses consciousness. In 
children it is apt to be slight as long as the skull can dis- 
tends Vertigo is not a frequent symptom; the patient has 
the sensation that the objects in the room rotate about him 
and that his body seems involuntarily to be turning in one 
direction. The appetite is not lost and does not turn on 
the taking of food. Nausea is frequently absent and the 
vomiting has the characteristics of projectile vomiting. 
The reduction of pulse rate is not a frequent nor important 
symptom of brain tumor. An important psychic disturb- 
ance is stupor. The patient at the beginning appears like 
one asleep. This symptom increases so that the patient 
will fall asleep while eating. The convulsions, if they are 
general like in classical epilepsy, are regarded as general 
symptoms. The so-called Jacksonian convulsions are a 
definite focal symptom in diseases of the anterior central 
convolutions. When epileptic convulsions occur in later 
life, a tumor must always be suspected and other symptoms 
looked for. The most important symptom is choked disc. 
It is the objective sign of an organic brain disease. All 
other symptoms may occur in functional affections. 
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OcuLaR Symptoms.—Ocular symptoms which help‘ in 
localizing brain tumors may be the expression of local or 
of distant action of the brain tumor; it is often difficult 
to distinguish between these. 

The most frequent change of the eyes in brain tumor is 
a lesion of the optic nerve which occurs in the form of 
papilloedema, optic neuritis, neutitic atrophy, or simple 
atrophy. 

The most recent explanation for the development of a 
choked disc is given by Schieck,! who believes it to be the 
result of increased pressure and an abnormal accumulation 
of spinal fluid in the intervaginal space following an in- 
crease of intracranial pressure which, in turn, interferes 
with the lymph current returning from the vitreous and 
from the disc centripetally in the perivascular lymph spaces 
contained in the axial bundle. Schieck found the lymph 
spaces in choked discs always dilated and the central vein 
in the optic nerve compressed. This would prove that 
choking of the disc is at first a mechanical process and that 
the inflammatory symptoms are secondary. Kampher- 
stein? in Uhthoff’s clinic examined 55 eyes from 44 cases. 
He found a hydrops of the intervaginal space in 65 per cent. 
of the cases. ‘The dilatation was most marked next to the 
eye ball and generally between the arachnoid and the pia. 
In 76 per cent. of the cases there wereinflammatory changes 
in this vaginal space which were more marked the older the 
process. In 35 per cent. of the cases there was no dilata- 
tion of this space and no inflammatory symptoms, which 
show that a choked disc may occur without these changes. 

According to Paton and Holmes,* both factors in papill- 
cedema, the venous congestion and the obstructed lymph 
drainage, are due to pathological increase of the pressure 
in the optic sheath. Paton had not found arching forward 
of the lamina, and was not in favor of choked disc being the 


1 Schieck, Die Genese der Stauungspapille, Bergmann, Wiesbaden, IgIo. 
2 Kampherstein, Kl. M. f. A., 1904, 1905. 
3 Paton and Holmes, Pathology of Papilleedema, T. O. S., 1911. 
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result of venous congestion alone. There must be a second 
factor in the shape of the blocking of lymph drainage. 

As the intraocular and the intracranial pressures are 
normally the same, Henderson? states that choked disc isa 
manifestation of a disturbed equilibrium between these two. 
When the intracranial pressure rises the cerebral venous 
pressure rises and in the retinal vein.. The arching forward 
of the lamina and so-called hydrops represents a yielding of 
those structures to the increased hydrostatic pressure. As 
the brain acts as viscous mass the pressure in one hemisphere 
and corresponding optic nerve may rise above that of the 
other, thus acounting for the ipsolateral feature of choked 
disc. | 

Schieck? finds that the primary factor is the infiltration 
of the peripheric parts of the optic nerve with cerebro- 
spinal fluid, thus causing a congestion of the central vein 
which leads in turn to an edematous swelling of the disc. 
This author has made injections into the sheath of the optic 
nerve in cadavers and has produced characteristic choked 
disc. 

Uhthoff? does not believe that a choked disc can develop 
from primarily aninflammatory process. Theinflammatory 
changes in the optic sheaths and at the disc do not belong 
to the anatomic picture of choked disc and are absent in 
a number of cases. They are, therefore, better regarded 
as secondary, following degenerative process of the optic 
nerve. It has never been possible to discover toxins or 
phlogogenic material and attempts to produce inflam- 
matory changes in animals’ eyes with the spinal fluid from 
cases of tumor of the brain have not been successful. 

The increased intracranial pressure in brain tumor, 
usually accompanied with hydrocephalus, surely plays the 
main réle in the development of choked disc. The hydrops ~ 
of the sheath is a frequent symptom, though not absolutely 


1 'T, Henderson, The Pathogenesis of Choked Disc, T. O. S., 1912. 
2 Schieck, Die Bedeutung d. Stauungspapille, M. m. W., 1913, No.-I. 
§ Uhthoff, J. c., p. 1149. 
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necessary. Choked disc usually means an elevation of 
144 to 2 D. The clinical condition of beginning “‘choked 
disc’’ can be diagnosticated when distinct ophthalmoscopic 
changes are present with unchanged sight and field or 
with typical periodic obscurations. Uhthoff believes that 
in the early changes the mechanical factor (increase of 
intracranial pressure with internal hydrocephalus) is the 
effective cause. The pronounced inflammatory symptoms 
in the later stages are secondary. 

v. Hippel! pleads for the importance of a recognition of 
choked disc in its earlier stages. In. the beginning it is 
not an inflammation and must be sharply opposed to 
primary inflammatory processes; after long existence in- 
flammatory changes may be added. V. Hippel, among 
others, furthermore does not believe the limit of 2 D. is 
necessary to determine choking, if it can be carried through 
practically. In cases of less swelling much information 
can be obtained from a more careful ophthalmoscopic ex- 
amination, from the functional examination, from the 
general symptoms and clinical course. According to 
Schieck,” the first change is a haze over the middle of the 
papilla where the large vessels emerge. In the upright 
image this is anterior to the detached limitans. Soon an 
exudate appears which projects into the vitreous. Bright 
lines (lymph spaces) appear, a linear cloudiness accompanies 
the vessels and adjoining retina, the disc margin becomes 
blurred wherever the vessels travel and the greatest ele- 
vation corresponds to these vessels. Horsley* states that 
the choked disc always begins in the upper and nasal 
quadrant, then extends to the lower nasal and finally to the 
lower temporal. v. Hippel found that the large Gullstrand 
binocular ophthalmoscope gave a remarkably clear picture 
of the protrusion of the disc. These pictures only denote 
beginning choked disc when the functional examination is 

1y. Hippel, Ueber die Bedeutung d. Stauungspapille, Centralbl. d, Ges. 
Ophth., I914. 

2 Graefe’s Archiv, Vol. LXXVIII, p. 1. 

a BeoMy., Ato. 
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negative, except for enlargement of the blind spot and 
general symptoms such as headache, vomiting, etc. 

An ophthalmoscopic picture which is sometimes difficult 
to correctly interpret is pseudo-neuritis. 

In congenital pseudo-neuritis the disc is red, the margins 
are completely blurred, the vessels are congested and 
tortuous and the disc can even be somewhat prominent. 
At the same time these changes may all be physiologic. 
This congenital anomaly is generally found in hyperopia 
and astigmatism, the addition of colloid excrescences 
(whitish yellow spots at the margin of the disc) still further 
obscures the picture. As this refractive condition is often 
accompanied with headache and vomiting, the thought of 
a tumor occurs. If the greyish opacity of the surrounding 
retina or the smallest hemorrhage is added to the above 
described picture, it immediately becomes pathologic. 
In the diagnosis of incipient optic neuritis it is very im- 
portant to observe whether this opacity is present in’ 
the retina and particularly if there are any hemorrhages. 
Uhthoff mentions two cases of congenital pseudo-neuritis! 
with violent cerebral symptoms which consequently offered 
difficulty in diagnosis, and later proved to be hysteria. 

Various statistics have shown the frequency of choked 
disc and optic neuritis in tumors of the brain to be 80°. — 
Uhthoff found the occurrence of choked disc to be: 


Per cent. 
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Non-intracranial diseases produce choked disc as follows: 

Per cent. 
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1An excellent illustration of pseudo-neuritis accompanies Uhthoff's 
Bowman Lecture, I914. 
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The optic nerves seem to be comparatively free from 
involvement when the brain tumors are situated in the 
motor region of the cerebral cortex, on the convexity of 
the hemispheres, and in the corpus callosum. It is also 
unusual in tumors at the base of the skull to produce 
choked disc and optic neuritis, and Seligmann believes 
that while tumors at the base of the skull produce paralysis 
of the cranial nerves, a normal ophthalmoscopic picture 
is the rule. Gowers has shown that tumors arising from 
the meninges and exerting compression of the brain with- 
out infiltration lead to changes in the discs less frequently 
than those which grow in the substance of the brain, and 
if the tumor is compressing the brain the symptoms 
will depend upon the rapidity in which its growth takes 
place. 

The tumors in the pituitary region with or without acro- 
‘“megaly are also different. Optic neuritis or choked disc 
was present in only 20 per cent. of the cases. Simple 
optic atrophy is here the preponderating ophthalmoscopic 
change. It is generally recognized that tumors of the 
cerebellum and of the posterior cranial fossa cause choked 
disc and optic neuritis more frequently than other tumors 
of the brain (88 per cent. of the cases). The tumors of the 
pons, produce inflammatory changes of the disc in 70 per 
cent. according to Uhthoff. 

The most important factor in the differential diagnosis of 
tumors is the relatively frequent presence of a simple 
atrophy of the optic nerves in tumors of the hypophysis, 
as compared to tumors in other regions where a simple 
atrophy is very exceptionally found present (1.1 per cent.). 
The steep protrusion of the clouded papilla is the most 
characteristic change in the ophthalmoscopic picture of 
choked disc. The prominence must be at least 2 D. 
The changes about the optic nerve are sharply limited from 
the rest of the retina. Small white areas and hemor- 
rhages in the region of the clouded disc are not unusual. 
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Other whitish retinal plaques and the star-shaped figure 
in the macula are unusual, though it has been repeatedly 
observed that the ophthalmoscopic picture in brain tumor 
may resemble that of albumenuric retinitis, though even in 
these cases the steep and prominent choked disc differs 
from the neuroretinitis seen in albuminuria. Paton? does 
not regard these macular changes as identical with those 
found in albumenuric retinitis, as different layers of the 
retina are affected, and the process indicates an. intense 
cedema. 

There are exceptional cases of chronic nephritis where 
the typical picture of choked disc without other changes 
in the retina are present and this picture could be easily 
confounded with that seen in brain tumor. Largeand mas- 
sive hemorrhages about the disc are exceptional. 

~The disturbance of vision in choked disc has a number of 
characteristic features. Thus, sight may remain unaffected ° 
for a long time with pronounced ophthalmoscopic changes. 
Secondly, periodically recurring transient obscurations 
are of direct diagnostic value and presumably indicate 
variations in the intracranial pressure (distension of III 
ventricle). 

The field may be changed in a number of ways. Aside 
from an enlargement of the blind spot, a concentric con- 
traction is probably the most frequent. Hemianopsia 
and central scotoma are not frequent. Cushing and 
Heuer? found in 123 brain tumors that 53 showed crossing 
or inversion of the color fields. In 10 this dyschromatopsia 
preceded the ophthalmoscopic signs or occurred in the earl- 
iest stages of choked disc, hence the importance of careful 
perimetric examination. Leslie Paton’ observed a central 
scotoma in a frontal tumor pressing on one optic nerve; 
optic neuritis in the other eye, while primary optic 


1 Paton, Optic Neuritis in Cerebral Tumors, T. O. S., 1908. 

2 Cushing and Heuer, Distortion of the Visual Fields in 200 Brain Tumors, 
Sec. Ophth. A. M. A., June, Ig1t. 

‘Leshe Paton, TO: S:,, 1910, poass. 
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atrophy was present in the affected eye. Attention 
to one-sided choked disc or optic neuritis in brain 
tumor-has been particularly drawn by Horsley, who 
believes that a one-sided ophthalmoscopic picture with 
great probability indicates the side of the tumor. Horsley! 
states that homolaterality of the degree and age of the 
neuritis are of great clinical value. The age of the swell- 
ing is of as great importance as the mere engorgement 
of the disc. This is naturally a question of the greatest 
importance for operation. A number of observers have 
controverted this statement; a one-sided choked disc or a 
choked disc more pronounced on one side than on the other, 
is of certain evidence that that is the side of the tumor, 
though this factor is not by any means definite. Mohr? 
has investigated the cases in Uhthoff’s clinic and has found 
41 cases of one-sided choked disc; in 23, that is, 56 per cent., 
it was on the same side as the tumor, and in 18, that is, 43 
per cent., it wason the opposite side. Paton*1in 50 per cent. 
found no difference in elevation of the choked disc on the 
two sides. In 25 per cent..the swelling was greater on the 
side of the tumor, 25 per cent. it was greater on the opposite 
side. , 

One-sided optic neuritis in brain tumor in nearly all of 
the cases was on the same side as the tumor. In bilateral 
optic neuritis or choked disc in which one side was more 
marked than the other, the side of the most marked fundus 
change was on the side of the tumor in 72 percent. In 
cases of atrophy of one side with choked disc on the other, 
the choked disc in all of the cases was on the other side from 
that of the tumor. Parker* and Ley® have endeavored to 
trace the varying intensity of the choked disc to the intra- 
ocular pressure, and that the lesser prominence was 


1Horsley B. M. J., July 25, 1909. 

*Wrour, Wi. Mf. A.,p.401, 1910. 

Pan WO. 9, 1908. 

4 Parker, JAMA. 1976. DA. O. 8., 1911 
‘Ley; BaM. J., 1910, p. 919. 
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present in the eye in which the intraocular pressure was 
greater. 

| The ophthalmoscopic changes at the optic disc do not 
give definite information either on the localization, the com- 
position or the size of the tumor of the brain. In general, 
slowly growing tumors are less apt to cause choking of the 
disc than those that grow rapidly; at the same time, rela- 
tively small cerebellar tumors may early lead to a choked 
disc wherein the principal factor lies in the associated 
hydrocephalus. Simple optic atrophy is an extremely 
unusual ophthalmoscopic finding and, if it be bilateral, 
speaks against the diagnosis of tumor of the brain. The 
cases of tumor which are situated basally and which directly 
compress one of the optic nerves, have been known to pro- | 
duce a choked disc in the second eye; these are generally 
situated in the anterior cranial fossa. 

Hemianopsia occur in tumors of the brain in 18.2 per 
cent. of the cases, according to Uhthoff. The homonymous 
variety is most frequently observed when the tumor is 
situated in the occipital lobe. In these cases visual 
hallucinations, alexia, optic aphasia and mind-blindness 
are present. Homonymous hemianopsia is also produced 
by pressure upon the optic tracts. The tumors in this 
case are either situated at the base in the middle cranial 
fossa or at some distance away. In these cases optic 
neuritis or choked disc is frequently present as well as 
involvement of other basal cranial nerves. In about 10 
per cent. of the cases the hemianopsia is produced by a 
tumor situated in the region of the primary optic ganglia 
and of the intracerebral optic conducting paths. In these 
cases there is generally associated hemiplegia. 

Bitemporal hemianopsia is produced exceptionally by 
internal hydrocephalus, where distention of the floor of the 
third ventricle presses upon the chiasm. ‘Tumors which — 
press upon the chiasm or in the part of the optic nerves 
directly anterior to it have in some instances caused a cen- 
tral scotoma (Nettleship and Leslie Paton). Blindness 
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in one eye with the ophthalmoscopic picture of atrophy and 
the gradual loss of the’ temporal half of the field in the 
second eye is an important symptom-complex, indicating 
a process localized in the anterior cranial fossa in which one 
optic nerve and the chiasm are involved. 

Paralysis of the Ocular Muscles.—In Uhthoff’s statistics 
muscular paralyses were found in 34 percent. Twenty-five 
per cent. represent true paralysis of the ocular muscles, 
while in 9 per cent. there were changes in the associated 
movements and nystagmus. The VI and the III nerves 
are affected in about the same degree of frequency. The 
trochlear nerve generally escapes, unless it is involved to- 
gether with other ocular nerves producing a more or less 
complete ophthalmoplegia. The isolated paralysis of the 
VI nerve is generally a distant symptom in increased in- 
tracranial pressure. No information is furnished as to the 
side of the tumor by this monolateral abducent paralysis. 
The combination of a one-sided or a bilateral abducent 
paralysis with bilateral optic neuritis or choked disc always 
suggests a brain tumor. The combination of a VI and III 
nerve paralysis usually indicates a basal situation of the 
lesion. In these cases other cranial nerves are also in- 
volved, and the condition is often a metastatic tumor at the 
base of the skull. The III nerve is involved in a variety 
of ways and to a varying degree. 

Paralysis of associated lateral or vertical movements 
and of convergence are rarely symptoms of tumors of the 
brain and indicate an involvement of the posterior cranial 
fossa with pressure on the pons or the corpora quadri- 
gemina. Conjugate deviation and nystagmus are unusual 
symptoms and of but slight diagnostic importance. 

The pupils in tumors of the brain offer us but few points 
in diagnosis. The V nerve is rarely involved by tumors 
in the substance of the brain and its affection indicates the 
seat of the tumor at the base of the brain, when other basal 
nerves are usually affected. The same holds good for 
neuro-paralytic keratitis. 
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Pronounced monolateral exophthalmus in tumors of the 
brain usually indicates a direct involvement of the orbit. 
It may possibly be produced by the increased intracranial. 
pressure with compression of the cavernous sinus. The 
involvement of the olfactory nerve is unusual in tumors of 
the brain. oh 

TUMORS OF. THE CEREBELLUM.—It is generally claimed 
that the cerebellum and the posterior cranial fossa are fre- 
quent sites for brain tumors, particularly in children, where 
the tumor is usually a solitary tubercle. ‘Tumors in the 
cerebellum generally present disturbances of equilibrium, 
-vertigo, vomiting, atactic muscular movements in the arm 
and leg, absence of disturbance of sensibility and important 
ocular symptoms. Hemianopic disturbances are absent. 
Choked disc, optic neuritis or neuritic atrophy are extremely 
frequent in tumors in the posterior cranial fossa. They 
represent 88 per cent. of the cases in Uhthoff’s statistics. 
This frequency has been confirmed by all investigators and 
is due to the anatomic relations of the cerebellum which 
cause a compression of the fourth ventricle and of the 
Sylvian aqueduct with a stasis of the spinal fluid in the 
third and lateral ventricles. Parinaud was one of the first 
to draw emphasis to the nearly constant association of 
internal hydrocephalus with choked disc. The one-sided 
change in the optic nerve gives us even less information 
on the side of the tumor in cerebellar lesions than it does in 
tumors of the cerebrum. 

As is natural, disturbances in the ocular muscles in cere- 
‘bellar tumors are very much more frequent than in tumors 
of the brain. While in tumors of the cerebrum the III 
nerve is most frequently involved, in tumors of the cere- 
bellum the VI nerve and the associated movements are 
usually affected. Nystagmus is also much more frequent. 
Isolated paralysis of the abducent nerve without involve- 
ment of the III or IV nerve was found in 14 per cent. and 
it was bilateral in 6 per cent. The one-sided abducent 
paralysis was on the same side as the tumor in 75 percent. 


DISEASES OF THE NERVOUS SYSTEM at 


of the cases. This isolated involvement of the abducent 
nerve seems to depend upon its anatomic course and the 
location of its nucleus in the floor of the fourth ventricle. 
The abducent paralysis is frequently accompanied by 
changes in the optic nerve which suggest a tumor of the 
cerebellum. TheIII nerve is much less frequently involved. 
This also holds for the IV nerve. 

Paralysis of associated movement and conjugate devia- 
tion are of more importance and occur more frequently in 
cerebellar tumors than in cerebral tumors. Of these the 
lateral associated movements are the ones most frequently 
involved. Nystagmus and nystagmoid movements have 
been frequently reported and occur next. in frequency to 
multiple sclerosis in affections of the nervous system with 
nystagmus. 

The V nerve is not so often involved in cerebellar tumors 
asin tumorsin the anterior and middle cranial fosse... Tumors 
in this situation often affect the auditory nerve and in half 
of the cases the tumor was situated in the cerebello-pontine 
angle or was a tumor of the auditory nerve itself. 

Brain Abscess.—CEREBRAL ABScCESS.—Most brain ab- 
scesses are situated in contiguity to the focus from which 
they arise and are in the majority of cases uncomplicated 
with meningitis or sinus thrombosis. The proportion of 
cerebral to cerebellar abscess is 3 to 1, and the otitic origin 
is the usual one. : 

The ocular symptoms in order of frequency are choked 
disc, optic neuritis, oculomotor or abducent nerve paralysis, 
homonymous hemianopsia, and sensory aphasia. | 

Choked disc was present in 23 per cent. of Uhthoff’s 
statistics. Optic neuritis occurs about as frequently. In 
brain abscess papilloedema is much less frequent than in 
tumor of the brain and does not reach the same degree of 
‘development which is usual in the latter condition. In 13 
‘per cent. the choked disc was present on only one side and 
then usually on the side of the abscess, though in a few of 
the cases it was situated on the other side. When there 
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was a difference in the degree of the swelling of the nerve- 
head, the side of the greatest elevation corresponded in 
nearly all of the cases with that of the abscess. The changes 
in the eye grounds may increase for a time even after a 
successful operation has been performed without indicating 
any complication, though they have sometimes accom- 
panied the development of a second abscess. 

Optic neuritis was present in 21 per cent. In general 
one-sided optic neuritis or neuritis more pronounced on 
one side indicates the side of the lesion. Optic atrophy 
is extremely unusual in brain abscess. An extradural 
abscess produces fundus changes in a much smaller pro- 
portion of cases. 

Homonymous hemianopsia occurred in g per cent. of 
brain abscesses and the abscess was situated, in one-half of 
the cases, in the occipital lobe and was generally not otitic 
in origin. When the abscess is situated in the temporal 
lobe, where it is otitic in origin, the hemianopsia is due to an 
involvement of the internal capsule with affection of the 
opposite half of the body, including the opposite facial 
nerve. 

Motor Ocular Nerves.—The oculomotor nerve in cerebral 
abscess was the most frequently affected; Uhthoff found it 
affected in 19 per cent. It is unusual for the entire III 
nerve to be affected, certain branches only are involved. 
One-sided mydriasis was observed in 28 per cent., and it was 
frequently associated with ptosis. It seems that a partial 
III nerve paralysis is an important diagnostic feature in 
abscess of the temporal lobe on the same side. The ab- 
ducent nerve is affected less frequently, in 10 per cent., 
usually on the side of the abscess, though rarely it is situated . 
on the opposite side. The abscess is always otitic and is 
either situated in the temporal lobe or extradurally. 
Trochlear paralysis is a very unusual symptom. Con- 
jugate ocular deviation was seen in 6.3 per cent.; the abscess 
was situated in the frontal or temporal lobe. Associated 
lateral paralysis was practically not observed. Nystagmus 
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is a very unusual symptom in’cerebral abscess, while in 
cerebellar abscess it is very frequent (42 per cent.). This 
symptom occurs more frequently in cerebellar abscesses 
than in any other nervous disease, multiple sclerosis ex- 
cepted. It is a valuable point in differential diagnosis 
between cerebral and cerebellar abscesses, at the same time 
its relation to a coexisting internal ear lesion must not be 
forgotten. 

Fifth nerve involvement is unusual. Sensory aphasia 
has been observed in 8 per cent. of the cerebral abscesses 
and always in those situated in the left temporal lobe. It 
is often combined with other disturbances of the aphasic 
symptom-complex, and is an important diagnostic symptom 
of temporal lobe abscess. Exophthalmus has occurred 
when there was a direct communication of the extradural 
abscess and the orbit. The pupils present no noticeable 
changes unless as instance of partial III nerve paralysis. 

CEREBELLAR ABSCESS.—Abscess in the cerebellum occurs 
one-third as often as in the cerebrum. The otitic origin 
is even more frequent (80 per cent.) than in the case of 
cerebral abscess. The diagnosis of cerebellar abscess 
meets with difficulty because some of its symptoms (vertigo, 
vomiting, staggering, nystagmus) may be caused by 
an internal ear affection. 

Choked disc was observed in 23 per cent. and optic 
neuritis in 22 per cent.; in other words, about as frequent 
as in cerebral abscess, and together showing an optic nerve 
lesion in nearly half of the cases. The one-sided or greater 
one-sided development generally was found on the side of 
the lesion. The oculomotor nerve is affected in 14 per 
cent. and the paralysis is only partial. The abducent 
is affected in 12 per cent., somewhat more frequently 
than in cerebral cases. Conjugate deviation was present in 
6 percent. Nystagmus is, as has been mentioned, a frequent 
symptom. It is twice as frequent on looking to the affected 
as to the normal side (as occurs in labyrinth lesions). 
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Cerebral Syphilis.—Syphilis of the nervous system, in 
addition to the so-called metasyphilitic diseases—tabes and 
paresis—is one of the diseases which most frequently lead 
to eye symptoms. Nonne found 85 cases of true syphilis 
of the nervous system in 5500 nervous patients, and in his 
experience true cerebral syphilis is about twice as frequent 
as tumor of the brain and as multiple sclerosis. The post- 
mortem records in cerebral syphilis have shown that in 
over one-half of the cases some part of the ocular apparatus 
was involved and in 25 per cent. the changes were situated 
at the base of the brain, usually in the form of a gum- 
matous meningitis involving the intracranial optic nerves 
and chiasm. — | 

The eye symptoms in brain syphilis result from the fol- 
lowing pathological processes: syphilitic disease of the 
cerebral vessels and syphilitic neoplasm, the so-called 
gumma. Gummatous meningitis is situated usually in 
the region of the chiasm and in the space between the 
peduncles, and may extend irregularly over the entire base 
of the brain. Gummatous neuritis affects in order of 
greatest frequency the basal optic paths (tract, chiasm and 
optic nerve) and the oculomotor nerves, though the other 
cranial nerves may also be affected. 

Uhthoff found that in 4o per cent. of his cases patho- 
logical changes were present at the disc, consisting in (1) 
choked disc, (2) optic neuritis or neuritic atrophy, and (3) 
primary atrophy, all in about the same frequency. In 7 . 
additional cases there were disturbances of vision in: the 
form of hemianopsia without ophthalmoscopic signs, mak- 
ing an involvement of the optic paths in one-half of the 
cases. This percentage of optic-nerve involvement is 
greater than that found in multiple sclerosis and 1s probably 
surpassed in frequency only by brain tumor. Cerebral 
lues causes choked disc next in frequency to brain tumor; 
a tumor-like syphilitic neoplasm was generally present. 
In a part of these cases there were evidences of associated 
gummatous meningitis and disease of the blood vessels. 
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Choked disc in cerebral lues may completely disappear, 
leaving an atrophic discoloration of the discs with com- 
. paratively good vision. Uhthoff thinks that this retrogres- 
sion of a choked disc does not occur exclusively in syphilis 
but also in anemia, serous meningitis (hydrocephalus) and 
abscess of the brain. 

The non-prominent optic neuritis or neuritic optic 
atrophy is observed somewhat less frequently than the 
choked disc. In 62 per cent. there was a basal syphilitic 
meningitis; in 38 per cent. a syphilitic neoplasm in part 
complicated with meningitis, disease of the blood vessels 
and encephalitis was present, as opposed to 65 per cent. in 
choked disc. Optic neuritis is not infrequently monolateral. 
The inflammatory changes at the discs may be slight and 
transient and are not always in proportion to the severity 
of the lesion in the optic nerve. 

Simple optic atrophy with sharp margins and without 
signs of a preceding inflammation was somewhat less fre- 
quent than either of the preceding two and in the majority 
of cases was bilateral. Generally the disc was atrophic 
throughout its entire extent, though the nasal half often 
presented a slight pink tinge. Least frequent was an 
atrophy localized to the temporal halves of the discs as is 
found in toxic amblyopia and in multiple sclerosis. In 
about one-half of these cases a gumma was present, and in 
nearly all of the remaining cases a basal syphilitic meningitis 
was the cause. A simple atrophic discoloration of the discs 
indicating a primary gray optic nerve degeneration does 
not occur in cerebral syphilis. The optic atrophy is always 
a secondary one following an inflammatory process some- 
what more centrally located in the optic paths; the changes 
in the visual field are also different. 

According to Uhthoff’s studies, the intracranial part of 
the optic nerve between the optic.canal and the chiasm 
shows a distinct predilection for pathological changes in 
cerebral lues. consisting in pronounced inflammatory or 
true gummatous lesions. In the latter condition the optic 
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nerve is enormously increased in volume. The patho- 
logical changes at the intracranial portion of the optic 
nerves were generally in combination with diseases of the 
chiasm or of the tracts; these cases all presented the 
picture of an extensive basal meningitis. 

In the cases where the chiasm and the intracranial optic 
nerves are both affected, the starting-point is often in 
the chiasm, as is further suggested by the initial appearance 
of a bitemporal hemianopsia. The optic tracts are excep- 
tionally involved, though it is not infrequent to have the 
anterior part of the tracts affected in diseases of the chiasm. 

In addition to changes at the optic disc, other ophthal- 
moscopic changes in the eye grounds and evidences of 
previous inflammation in the anterior half of the eye were 
found in only a small percentage of the cases. These 
changes (uveitis, neuritis, retinitis, interstitial keratitis), 
though the expression of a previous syphilitic infection, 
were not in direct connection with the cerebral lesion. 

Uhthoff found in his own cases that congenital lues was 
the cause for one-third of the cases of cerebral syphilis 
with associated peripheric changesin the eye ball. Patients 
with syphilitic disease of the eye ball do not as a rule sub- 
sequently develop cerebral syphilis. Motais! found that 
after an iritis the central nervous system became affected 
in 15 per cent. of the cases, the bones in 20 per cent.; after 
chorioretinitis, disease of the central nervous system 
occurred in 22 per cent. and of the bones in 8.3 per cent., 
while after neuritis the nervous system was exclusively 
affected. Motais believes that an involvement of the 
eyes always indicates a serious prognosis and demands 
intensive treatment of the syphilitic infection. 

Pathological changes in the retinal vessels pronounced 
enough to be recognized with the ophthalmoscope, are 
usually absent, though pathological changes in the cerebral 
arteries in syphilis are frequent. Seggel’s contention 
that syphilitic disease of the retinal arteries is a frequent, 
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associated lesion of brain syphilis, does not seem correct. 
Syphilitic arteritis occurs in the retina and changes have 
also been described in the arteries in connection with 
chorioretinitis; it is, however, very unusual for cerebral 
disturbances to be preceded by changes in the eye grounds. 
Wilbrand and Staehlin found a hyperemic condition of the 
optic nerve in the early stages of syphilis which sometimes 
developed into a mild neuroretinitis. In Uhthoff’s clinic 
a large number of cases in the early stages of syphilis 
were examined without confirming the presence of any 
symptoms of brain syphilis. 

The most frequent change in the visual field in cerebral 
syphilis consists in homonymous or bitemporal hemi- 
anopsia. - The basal origin for this change was usually 
shown by the associated involvement of other cranial 
nerves. Bitemporal hemianopsia, produced by a lesion of 
the chiasm, is more frequently due to brain syphilis than 
homonymous hemianopsia, which Uhthoff found in only 
about ro per cent. of the cases to be due to syphilis. In 
brain syphilis complete loss of light perception, if the blind- 
ness be of short standing, need not be regarded as a hope- 
less symptom. The ophthalmoscopic changes of hemi- 
anopsia in two-thirds of the cases were those of an optic 
neuritis or atrophy, and in one-third were negative. 
Other, though infrequent, changes in the fields, according 
to Uhthoff, are concentric contraction, and a preserved 
excentric segment. Central scotoma indicating an in- 
volvement of the optic nerve anterior to the chiasm was 
but rarely observed, and is explained by the sheltered 
location of the papillomacular bundle in the center of the 
optic nerve. 

It is well-known that the ocular nerves are frequently 
involved in cerebral syphilis. Schubert! found in 47 
paralyses of the ocular muscles due to syphilis the oculo- 
motor nerve was affected in 27, the abducent in 13, the 
trochlear in 1, and in 6 there were combinations of various 
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ocular muscles. In general the syphilitic involvement” of 
the ocular muscles belongs to the later stages, usually after 
one to two years. Exceptionally they may occur much 
earlier. Wilbrand and Staehlin in recent cases of syphilitic 
infection found no ocular paralysis present in 200. Since 
the introduction of salvarsan ocular-muscle paralyses have © 
undoubtedly been observed at an earlier stage than is 
usual. These early paralyses have been regarded as 
examples of neurorecidives, and have been cured with the 
continuation of mercurial treatment. These paralyses 
have thrown a new light on the pathological lesion and it 
seems probable that the syphilitic infection of the nervous 
system ‘occurs at a much earlier stage than has been 
believed. : 

The oculomotor nerve is the nerve the most frequently 
involved; in Uhthoff’s cases it was affected in 34 per cent., 
and the bilateral involvement is as frequent as the mono- 
lateral. 

Bilateral oculomotor paralysis is an important symptom, 
_as it occurs in cerebral syphilis more frequently than in 
any other intracranial disease. It was observed in 15 per 
cent. of Uhthoff’s cases and was due to a syphilitic basal 
process, involving the interpeduncular space. Bilateral 
oculomotor paralysis is often complicated with lesions of 
other cranial nerves. The optic tracts were involved 
in the form of hemianopsias, both homonymous and 
bitemporal, in one-third of the cases; the abducent nerves 
were affected in 27 per cent.; the other nerves affected were 
the trochlear, trigeminal, olfactory and facial. Both the 
external and the internal ocular muscles supplied by the 
III nerve are generally involved, though symmetrical mus- 
cles in the two eyes may be alone affected, such as a bilat- 
eral ptosis or a bilateral involvement of the superior recti 
muscles. 

The monolateral oculomotor affection without crossed 
paralysis is also due to a basal syphilitic process which in 
about one-third of the cases is the only cranial nerve 
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affected. In the other cases it is complicated with lesions 
of the optic paths and of the other ocular motor and sensory 
nerves. In more than one-half of these cases all branches 
of the oculomotor nerve were involved. 

Ophthalmoplegia interna as an isolated paralysis is un- 
usual in oculomotor involvement in cerebral syphilis. 
This ophthalmoplegia is usually a nuclear lesion, conse- 
quently is not involved in pathological processes limited to 
the base of the brain. It occurs very much more fre- 
quently as an isolated lesion due to syphilis without cerebral 
complications or associated with tabetic or paralytic 
manifestations. It is sometimes a precursor of the latter 
conditions. : : . 

The typical periodic recurring oculomotor paralysis is 
not a symptom of brain syphilis. Monolateral oculomotor 
paralysis with crossed body paralysis is due to a lesion 
located at the base of the brain near the peduncle, and is 
often complicated by the associated involvement of other 
basal nerves. 

Bilateral affection of the abducent nerves is a relatively 
frequent symptom in brain syphilis and the bilateral in- 
volvement occurs as frequently as the monolateral. The 
cause was always a basal process associated with involve- 
ment of other cranial nerves, such as the optic nerve, oculo- 
motor, trochlear, and trigeminal. Abducent paralysis with 
hemiplegia of the opposite side is a very unusual symptom 
in syphilis. The lesion is always situated in the pons and in 
its posterior part. An involvement of the abducent nerve 
alone without affection of the other cranial nerves and a 
nuclear paralysis of this nerve are very unusual. 

The trochlear nerve is involved in only a small number of 
cases, much less frequently than the optic, oculomotor or 
abducent nerves. It is never involved, alone and its 
paralysis is frequently associated with that of the optic and 
-abducent nerves. 

Paralysis of the trigeminal nerve is comparatively fre- 
quent, it occurred in 14 per cent. of Uhthoff’s cases, in 
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other words, about as frequently as the abducent nerve. 
The cause was always a basal syphilitic process which in- 
volved other nerves, in order of frequency: optic, facial, 
oculomotor, abducent, etc. Neuroparalytic keratitis has 
been observed in more than one-third of the trigeminal 
affections in cerebral syphilis. It is generally associated 
with anesthesia of the first branch of the trigeminal nerve. 

Reflex iridoplegia with preservation of the convergence 
reaction is much more unusual in true brain syphilis than 
in the so-called metasyphilitic diseases. It is found in 
1o per cent. of the cases of brain syphilis, while in tabes it 
has been observed in 60 to 9o per cent., and in paresis in 
50 per cent. Brain syphilis may be complicated with 
tabetic or paralytic symptoms and reflex iridoplegia then 
depends upon one of the latter conditions. The total loss 
of pupillary reaction (light and convergence) was observed 
in 4 per cent. of Uhthoff’s statistics. Isolated ophthalmo- 
plegia interna is very unusual in this form of brain syphilis. 
It is generally an isolated lesion or one due to tabes or 
paresis. Reflex iridoplegia with optic neuritis suggests 
brain syphilis. An intermittent iridoplegia is a very un- 
usual symptom which is probably more frequently found 
in brain syphilis than in any other condition. 

Uhthoff has found that in about 15 per cent. of the cases 
of brain syphilis eye symptoms are absent. Hereditary 
syphilis was the cause of the nervous symptoms in a small 
percentage of the cases; the form of involvement did not 
differ from that found in acquired syphilis. Mention has 
been made of the comparatively frequent associated changes 
in the eyeball (iritis, interstitial keratitis, etc.), in nervous 
disease due to inherited syphilis. 


DIFFERENTIAL D1aGNnosis.—Cerebro-spinal, Syphilis and 
Other Nervous Dtseases.1 


Tabes.—Tabes and cerebral lues are sometimes combined 
and the symptoms of both diseases occur conjointly. In 


1 Uhthoff, Graefe-Saemisch, p. 1098, Vol. XI, 3. 
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tabes progressive optic atrophy is observed in 8 to 10 per 
cent. of the cases; the condition is always progressive and 
terminates in blindness. In lues bilateral blindness with 
the ophthalmoscopic picture of simple optic atrophy does 
not occur. In lues the atrophic discoloration of the discs 
is the result of a descending atrophic process from changes 
occurring further back in the optic pathways. This retro- 
ocular localization gives definite symptoms (field, relation 
of ophthalmoscopic picture to visual defect, frequent mono- 
laterality, involvement of other basal nerves and of other 
cerebral focal symptoms). The frequent . presence of 
hemianopsia, particularly temporal in character, does not 
belong to tabes. Optic neuritis and the symptoms of a 
retrobulbar neuritis are also foreign to tabes. Visual 
disturbances and ophthalmoscopic changes in cerebral lues 
are always accompanied by other cerebral symptoms, 
though these may be general in character, such as headache, 
vertigo. Isolated optic neuritis or a descending optic 
atrophy without other complications is very unusual in 
syphilis and particularly in brain syphilis; while tabetic 
optic atrophy may be for a long time the only symptom of 
this disease. | 

Visual disturbances without ophthalmoscopic changes 
which are not uncommon in cerebral syphilis, do not occur 
in tabes. 

The disturbances of the ocular muscles is also a point of 
differentiation. In lues they are more frequent and are 
complicated with an involvement of other cerebral nerves. 
The basal development of the ocular paralysis in cerebral 
lues is often characterized by bilaterality, particularly of 
the oculomotor nerves, involvement of all branches, pro- 
nounced paralysis combined with disturbances of vision, 
crossed hemiplegia and other cerebral symptoms, such as 
a paralysis of associated movements. In tabes the paraly- 
ses of the ocular muscles are not so frequent, 17 to 18 per 
cent.; they are incomplete, transient, and have the char- 
acteristics of nuclear paralyses—an isolated paresis of the 
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inner or the outer ocular muscles.as far as the III nerve is 
involved—sometimes external and internal ophthalmo- 
plegia. The latter is particularly unusual. in cerebral 
syphilis. 

The pupillary symptoms are also different. Typical 
reflex iridoplegia with preserved convergence reaction and 
with miosis is comparatively unusual in brain syphilis, 
where the loss of reaction of the pupil to light is generally 
associated with a dilated pupil; the reaction on converg- 
ence and miosis are absent and other branches of the III 
nerve or other basal cranial nerves are affected with typical 
field defects (hemianopsia). The V nerve is involved with 
diminished sensibility in all its branches much more fre- 
quently in cerebral syphilis than in tabes; this also holds 
true for the neuroparalytic keratitis. The ocular symp- 
toms of paresis correspond to those of tabes in comparison 
with cerebral syphilis. 

Brain Tumor.—The clinical picture of a brain tumor may 
resemble that of brain syphilis, particularly as in brain 
syphilis a syphilitic gummatous tumor may be present. 
In brain tumor, hqwever, extensive paralysis of the cranial 
nerves will be absent. 

Choked disc is much less frequent in brain syphilis than 
in brain tumor. Involvement of the optic pathways, in 
the form of hemianopsia, retrobulbar neuritis, disturbances 
of vision without ophthalmoscopic change, or descending 
atrophy, and visual disturbances combined with multiple 
cranial nerve paralysis are much less frequent in tumor than 
in brain syphilis. Reflex or total iridoplegia with involve- 
ment of the accommodation and of other branches of the 
III nerve, which are relatively frequent in brain syphilis, 
are very unusual in brain tumor. 

Multiple Sclerosis —Multiple sclerosis and cerebro-spinal 
lues differ not only in the form of visual disturbance and in the 
ophthalmoscopic change but also in regard to the disturb- 
ances of the ocular muscles ‘and of sensibility. In multiple 
sclerosis choked disc is exceptional, advanced optic neuritis 
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is relatively unusual and-1is generally transient, and 
symptoms of a pronounced lesion of the optic pathways 
(hemianopsia, one-sided blindness) are absent. Bilateral 
blindness does not occur. The common visual disturbance 
consisting in a central scotoma, the incomplete atrophic 
discoloration of the optic nerve (temporal pallor), often 
in disproportion to the amount of visual defect, and the 
presence of a pathological optic nerve head without visual 
_ disturbance, are all symptoms peculiar to multiple sclerosis 
and point to lesions in the periphery of the optic nerve. 

The frequent involvement of other cranial nerves com- 
bined with visual disturbances which are a common occur- 
rence in brain syphilis are not observed in multiple scle- 
rosis. A marked difference is also observed in nystagmus. 
Multiple sclerosis shows nystagmus present in 12 per cent. 
and nystagmoid movements in 46 per cent. Both of these 
are very infrequent in cerebral syphilis. The disturbances 
of the ocular muscles are also different. The ocular muscle 
paralysis in multiple sclerosis is characterized by being 
fleeting; a paralysis of associated movement is not infre- 
quent, but complete paralyses of individual ocular nerves, 
and the involvement of other cranial nerves are absent. 

In multiple sclerosis reflex iridoplegia does not occur. The 
pupils are rather narrower than normal and the reaction 
to light is prompt. The V nerve is also not involved in 
multiple sclerosis, while its affection in brain syphilis is 
frequent and often severe. 

Hemorrhage and softening of the brain with. their 
symptoms depending upon the part of the brain involved, 
if produced by syphilitic disease of the cerebral arteries, 
are frequently associated with other symptoms at the base 
of the brain and particularly with ocular changes resulting 
from basal meningeal processes. While isolated syphilitic 
endarteritis rarely occurs in the cerebral arteries with 
secondary hemorrhages and thromboses, as is seen in non- 
syphilitic vascular changes in the brain, it is always com- 
plicated with other basal changes characteristic of brain 
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syphilis. In apoplexy and softening isolated ocular paraly- 
ses of a basal or nuclear type and visual disturbances de- 
pending upon an interruption of the basal or peripheric 
optic pathways are infrequent. 

Injuries to the head and particularly fractures of the 
skull not infrequently cause paralysis of the nerves at the 
base of the skull with visual disturbances, but in this 
case the sudden onset, the non-progressiveness of the 
paralysis and the frequency of the abducent nerve in- 
volvement will aid in the diagnosis. Finally, a very 
important factor in differential diagnosis is the exami- 
nation of the cerebro-spinal fluid. 

Ocular Symptoms of Head Injuries.'—Fractures of the 
base of the skull are the head injuries which are most apt 
to give eye symptoms because of the location of the optic 
nerves and of the central optic pathways. It is customary 
to distinguish between primary injuries which are the direct 
result of the injury to the head and secondary injuries 
which result from the many changes which may follow 
these injuries. The primary injury may affect the optic 
pathways in any part of their course. The secondary 
changes are the result of increased intracranial pressure, 
of areas of softening, the formation of callous, inflam- 
matory osteitis, meningitis, encephalitis, brain abscess, 
pulsating exophthalmus, etc. 

Primary Changes.—The injuries to the optic nerve and 
to the other nerves and vessels of the eye following a frac- 
ture of the base are usually indirect, though direct injuries 
occur particularly when the visual center in the occipital 
obe is involved. 

It has been known for a long time that among the frac- 
tures of the base of the skull fissures and fractures passing 
through the bony optic canal are relatively frequent. The 


1 Wagenmann, Graefe-Saemisch, Vol. IX, Part 2, p. 710. 
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anatomic conditions are such that an injury to the bony 
canal must severely damage the optic nerve and usually 
a partial or total optic atrophy results. It is even possible 
that a hemorrhage may cause irreparable damage through 
compression of the optic nerve. The optic nerve lesion 
is nearly always one-sided. The ophthalmoscopic picture 
is negative at first, but after an interval of from two to four 
weeks the atrophic change in’the optic nerve head with nor- 
mal blood vessels appears. In some cases the immediate 
loss of sight following the injury was followed by an im- 
provement in vision. This can be explained by the asso- 
ciated action of a hemorrhage. Rarely vision fails at some 
time (several days to weeks) after the injury and in these 
a partial improvement has been observed. The site of in- 
jury in this form of fracture is usually the forehead, and 
particularly the upper orbital margin; and the injury is 
often a comparatively slight one. Associated symptoms 
on the part of the brain are often absent. The defect 
in the field is a varying one, depending upon the form 
of the optic nerve injury. A concentric contraction, a 
quadrant or a hemiopic field defect have all been observed 
when the injury has caused only a partial destruction of 
the optic nerve. The writer has observed a case in which 
just half of the optic nerve was destroyed with a resulting 
permanent hemianopsia limited by a horizontal line. In 
cases which partly recover a compression of the nerve is 
assumed to have taken place. A bilateral loss of sight may 
be due to a bilateral fracture in the optic foramina or through 
the sella turcica. 

The optic nerve may be damaged by a hemorrhage into 
its sheath. In fractures of the base of the skull hem- 
orrhages into the sheath of the optic nerve have been 
frequently observed. Wagenmann states that these may 
be due to a rupture of a vessel in the optic canal or through 
the escape of intracranial blood along the optic nerve 
sheaths. The ophthalmoscopic changes observed in hem- 
orrhages into the optic nerve sheaths have, been variously 
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interpreted. Wagenmann states that in those cases con- 
firmed by autopsy, slight hemorrhages in the optic 
nerve sheaths which occurred from fractures in the optic 
canal produced practically no ophthalmoscopic change. 
Hyperemia of the disc occurs after fractures of the skull 
in cases where there is no hemorrhage into the sheath. 
In cases in which subarachnoid hemorrhages have passed 
from the skull into the orbit, distinct changes due to con- 
gestion have been observed in the fundus, presenting the 
picture of a slight papillitis. There is no proof that hemor- 
rhages into the sheaths will produce ischemia suggestive of 
a closure of the central retinal artery, and in these cases 
there probably is an additional factor which interferes with 
the arterial circulation. Hemorrhagic discoloration of the 
disc and of the scleral ring with subsequent pigmentation 
is presumably due to hemorrhages from the vessels of the 
retina and of the optic disc. 

In the case of one-sided complete blindness from laceree 
. tion of the optic nerve in the optic canal, the direct reac- 
tion of the pupil on the affected side is lost and also the 
consensual reaction of the healthy eye, while the pupil 
in the affected eye will react consensually from lght 
thrown into the healthy eye. As in these cases the oph- 
thalmoscopic picture at first is negative, the condition of 
the pupil is of great importance to confirm the complete 
blindness. As the consensual reaction is preserved, the 
pupils are of the same size in the two eyes. 

A lesion of the central optic pathways occurring directly 
after an injury to the skull through blunt force may be due 
to a lesion of the chiasm, the optic tract, the intracerebral 
pathways, and the cortical visual centers. If the fracture 
is in the middle cranial fossa the chiasm may be lacerated, 
crushed or compressed. The optic tracts are exposed to 
the same injuries. ‘The intracerebral pathways are less 
liable to injury as they are protected, though they may be 
injured by a fracture or by direct injury to the brain sub- 
stance and by hemorrhage. Fractures in the posterior 
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cranial fossa from a fall or a blow on the occiput are par- 
ticularly liable to injure the cortical visual center in the 
occiput. These are usually complicated fractures with 
direct injury to the visual center—indirect injuries are 
very unusual. The central optic pathways are only injured 
in severe injuries to the skull, as a fracture of the sphenoid 
bone or of the occipital bone is only the result of a very 
severe injury usually associated with profuse hemorrhage 
and often with prolapse and escape of brain tissue. Many 
of the injured succumb directly to the injury and the in- 
jury to the optic pathways is not recognized. Those that 
escape sometimes present a defect in their sight and this 
may be the principal symptom... 

In lesions of the central optic pathways an important 
clinical symptom is the hemianopic character of the visual- 
field disturbance. Complete blindness is. observed only 
when the chiasm is completely destroyed or in the presence 
of a bilateral lesion. An injury to the chiasm has been re- 
ported in a number of cases. This has produced a bitem- 
poral hemianopsia or blindness in one eye with temporal 
hemianopsia in the other eye. Binasal hemianopsia has 
also been observed. There are a number of reports of 
injuries to the tract. The intracerebral paths are affected 
when after injury to the side of the skull, homonymous 
hemianopsia is present in addition to defects in the motor 
or sensory tracts. Many examples of lesions of the cortical 
visual center have been observed. These have usually been 
accompanied by the presence of a complicated fracture of 
theskull. Ifthe visual center on one side is injured, there is 
complete homonymous hemianopsia with loss of the visual 
halves of the opposite side. If this destruction is not com- 
plete, the visual field disturbance is incomplete. If the 
hemianopsia is the result of a hemorrhage it may disappear. 
Hallucinations and phosphenes are sometimes complained 
of in the blind halves of the visual field, indicating that 
certain parts of the visual center are stillintact. The cases 
in which the cortical center on both sides were injured are 
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ef particular interest:. If both centers afe affected; a 
bilateral blindness results. This is followed frequently by 
a more or less incomplete restoration of vision on one side. 
In these cases after complete blindness a small area about 
the point of fixation is restored in one-half of the field with 
fairly good central vision. The association with the mem- 
ory and speech centers may be interrupted.. After-an 
injury to the side of the head hemianopsia may develop 
as a post-traumatic late apoplexy. The ophthalmoscopic 
picture is negative. 

To localize the site of the injury in immediate bilateral 
blindness after fracture of the skull, whether in the optic 
nerves or in the visual center, other symptoms must be 
looked for. If other cranial nerves are affected, a fracture 
at the base is probable. Injuries to the occipital bone 
suggest a cortical lesion. Injuries to the chiasm usually 
present a bitemporal defect in the field, while in a lesion 
further back, the hemianopsia is homonymous. The site 
of injury is determined from other symptoms and the 
pupillary reaction. 

Secondary Changes in the Optic Nerve-—After-injuries to 
the skull embrace a number of different conditions. In one 
group there are cases where symptoms of congestion and 
papillitis are present which occur directly after injury to 
the skull and are caused by cerebral hemorrhage, increased 
intracranial pressure and hemorrhage into the optic nerve 
sheath. As these conditions are often transient, the 
changes in the optic nerve may rapidly improve. In an- 
other group of cases the optic nerve presents the picture of 
optic neuritis due to any one of a number of intracranial 
changes, particularly of an inflammatory nature. The 
increased intracranial pressure in these cases has often an 
inflammatory origin. Hematoma, large areas of softening, 
progressive post-traumatic hemorrhagic softening of the 
brain, infectious processes in the bones, in the periosteum 
or in the brain tissue may all be active factors. The infec- 
tion may take place from the wound or from the nose, or 
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may be of endogenous origin. In addition to serous inflam- 
mations which cause increased brain pressure and hydro- 
cephalus, there may be purulent processes in the form of 
meningitis or of brain abscess. Tuberculous lesions have 
also followed a traumatism to the skull and syphilitic 
changes have occurred in those affected with syphilis. A 
pulsating exophthalmus after a fracture of the base of the 
skull will produce a choked disc. Meningitis causes a de- 
scending neuritis. In Uhthoff’s series of fractures of the base 
of the skull, changes in the discs were present in 14 per cent. 
They were always bilateral and the result of meningitis, 
cerebral hemorrhage or hematoma of the optic nerve 
sheath. <A rapidly developing optic neuritis or choked disc 
after a fracture of the base of the skull is of serious prognos- 
tic significance. In other cases the inflammatory changes 
at the discs were produced by other intracranial changes 
and complications, such as increase of pressure, meningitis, 
hematoma, brain abscess, etc. 

It is well known that brain pressure is frequently in- 
creased after injuries to the head, and this explains the 
changes in the disc which occur some time after the date 
of the injury. In short, a loss of sight, usually one-sided 
with a negative ophthalmoscopic picture and with later 
development of simple optic atrophy, is a very much more 
frequent change than either optic neuritis or choked disc. 

Retinal hemorrhages are not frequent. Purtscher! has 
drawn attention to the appearance of large white areas in 
the retina associated with retinal hemorrhages and signs of 
venous hyperemia at the discs after injuries to the skull. 
He regards these as lymph extravasations from the lymph 
vessels which accompany the retinal veins. 

Injuries to the skull sometimes cause a condition known 
as traumatic neurosis which is characterized by a func- 
tional concentric contraction of the visual field and asthen- 
opia without opthalmoscopic changes. 

The involvement of the optic nerve can usually be readily 
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determined by an ophthalmoscopic examination and by 
the functional tests. The determination of the exact cause, 
however, is difficult and the decision whether the condi- 
tion is a post-traumatic optic neuritis or not, can often 
not be made. 

In addition to the optic nerve, other ocular nerves, par- 
ticularly the oculomotor, trochlear, abducent, facial and 
trigeminal, are liable to injury after a fracture of the base 
of the skull. These nerves may be involved either singly 
or collectively. As a rule the site of the injury is at the 
base, though their centers and intracerebral paths may be 
involved. The most frequent ocular nerve affected is the 
VI, then in frequency the III, and finally the IV. The 
injuries of these nerves just as those of the optic nerve occur 
either immediately after the injury or secondarily when 
they are apt to be due to a late hemorrhage, meningitis, 
the formation of callous, pulsating exophthalmus, etc. 

When the fracture passes through the roof of the orbit 
or the bones of the face about the orbit, the nerves to the 
ocular muscles may be involved in the orbit. If the lesion 
is situated at the apex of the orbit a number or all of the 
nerves may be affected. Fractures at the base of the brain 
frequently injure a number of the ocular nerves which are 
then often combined with paralysis of the facial, auditory, 
trigeminal and optic nerves. When the head injury is slight 
a fissure probably results, where the bony fragments are not 
displaced but a circumscribed hemorrhage takes place and 
the characteristic symptoms of a fracture of the base are 
absent, such as coma, hemorrhage from the ear, or nose, 
vomiting, etc. . These small fissures may cause an isolated 
injury to a nerve through compression or laceration 
from the hemorrhage. The ocular nerves may also suffer 
after injuries where no fracture takes place but as a result 
of an intracranial hemorrhage or a laceration of the nerve 
from deformation of the skull at the time of injury. The 
nerves are affected secondarily by any one of the conditions 
previously described. Nuclear paralyses are due to small 
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hemorrhages or other injuries in the region of the nuclei, 
though secondary changes are also capable of producing 
this paralysis. Nystagmus has been observed after in- 
jury to the skull; its exact localization is not known. ‘The 
course of the ocular muscle paralysis after head injury 
depends on theinjury. Ifthe nerve is completely ruptured 
along its basal path the paralysis is a complete one and a 
permanent one. If the nerve is only compressed or lacer- 
ated, the paralysis may be recovered from. Hemorrhages 
and nuclear paralyses are capable of recovery. An orbital 
paralysis is always accompanied by symptoms indicating 
an orbital involvement; the most striking one of these is 
the exophthalmus. As a rule the diagnosis of an intra- 
cranial paralysis is easily made from the other symptoms of 
a fracture of the skull and the site is then usually at the 
base of the skull. The diagnosis in the cases of isolated 
ocular paralysis is more difficult, when the other cranial 
symptoms are slight. Whether the paralysis will be re- 
covered from, can not be definitely determined at first. 
In general the paralysis disappears partly or completely, 
the prognosis usually depending upon the severity of the 
cranial symptoms. 

The abducent nerve is the nerve which is most frequently 
involved in fractures of the skull. Panas has shown that 
owing to its course this nerve is most vulnerable, par- 
ticularly at the place where it crosses the margin of the 
petrous pyramid near the apex. The other nerves, the III 
and IV are protected in this region by the superficial 
petrous sinus. The paralysis of the VI nerve occurs gener- 
ally in cases where the symptoms of a fracture of the base 
are present, though it is also present in cases where these 
symptoms are slight. It is frequently an isolated paraly- 
sis, though sometimes combined with other paralyses, 
particularly of the facial nerve, to which a lesion of the 
trigeminus may be added. A lesion of these three nerves 
indicates a fracture of the petrous pyramid, and if the line 
of fracture passes through the internal auditory meatus 
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the auditory nerve will also be involved. A combined 
paralysis of the three motor ocular nerves, the III, IV and 
VI, suggests an injury in the region of the sphenoidal 
fissure. 

The lesion of the abducent nerve is always a basal one; 
a nuclear lesion is an exception. Panas has also drawn 
attention to the paralysis of this nerve which occurs at 
birth, from meningeal hemorrhage. The involvement of 
this nerve in pulsating exophthalmus is well known. This 
is explained by the close anatomic relation of the nerve to 
the carotid artery within the cavernous sinus. The paraly- 
sis may be primary through the injury or secondary from 
pressure of the distended vessel either at the base or within 
the superior orbital fissure. The ectatic superior ophthal- 
mic vein may also exert pressure. Other nerves, par- 
ticularly the III nerve, are involved under these conditions. 
Abducent paralysis is frequently a secondary manifestation 
in meningitis. 

The oculomotor nerve is much ies: frequently involved 
than the abducent nerve. In statistics of 41 cases Boehm 
did not find a single pronounced III nerve paralysis, though 
isolated ptosis was found in a few cases. It is affected 
during its course at the base of the skull. The diagnosis 
of fracture of the skull is usually apparent from the other — 
symptoms which are present. A complete one-sided 
ophthalmoplegia externa and interna after fracture of the 
base indicates a lesion of the sphenoidal fissure. This is 
made more probable by pain on pressure in the region of 
the supraorbital notch, protrusion of the eye ball, and 
subconjunctival ecchymosis. Curiously a basal fracture 
may only paralyze certain fibres and the resulting paralysis 
is only a partial one. In pulsating exophthalmus the 
oculomotor nerve is often involved; the paralysis is then 
frequently secondary and is recovered from after ligation 
of the carotid artery. 

The trochlear nerve is the one which is injured the least 
frequently. It may be involved in an orbital lesion. Of 
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particular interest are the isolated trochlear paralyses,after 
injury to the skull. When the brain symptoms are mild 
a basal site of injury is likely. Ifitis the result of a hemor- 
rhage or a slight laceration, recovery is possible. 

Disturbance in the associated ocular movements is an 
unusual symptom in fractures of the base of the skull. 
The pupils do not furnish any definite date. Loss of pupil- 
lary reaction in severe injuries to the skull seem, however, 
to be signs of bad prognosis. When the intracranial pres- 
sure 1s increased the pupils at first are narrowed, the eyes 
are apt to be turned up and show nystagmoid movements. 
When the pressure is great and the stupor prolonged, the 
pupils sometimes dilate, particularly on the side where the 
greatest pressure occurs. In many cases the dilated pupil 
corresponds to the site of the hemorrhage, though occa- 
sionally it has been observed on the other side. It may be 
assumed that generally a one-sided dilated pupil in fracture 
of the base with symptoms of compression usually indicate 
an intracranial: hemorrhage in the middle cranial fossa on 
the same side. Reflex iridoplegia has been observed after 
injuries to the skull. 

The V nerve is rarely affected in fractures of the base of 
the skull and then usually in conjunction with other nerves. 
A paralysis of the V nerve, however, is particularly fre- 
quently followed by a neuroparalytic keratitis, especially 
when combined with a facial paralysis and lagophthalmus. 
In this case it is not always easy to decide whether the com- 
plicating keratitis is due to the neuroparalytic keratitis or 
to the keratitis e lagophthalmo. A lesion of the V nerve 
has sometimes been followed by herpes zoster and severe 
neuralgic disturbances in the distribution of this nerve. 

The facial nerve is the most frequently involved cranial 
nerve in fractures of the base of the skull. Boehm found 
it involved in 22 per cent. of his cases. This paralysis is 
generally one-sided. With the traumatic facial paralysis 
there is a cessation of the secretion of tears on one side, re- 
sulting in one-sided crying. The facial nerve is frequently 
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paralyzed through forceps pressure at the time of birth. 
Facial paralysis coming on a number of days after a frac- 
ture at the base of the skull usually indicates inflammatory 
changes (meningitis). 

Fractures of.the vault of the skull are not nearly as apt 
to produce eye symptoms as the ones just described. Com- 
motio cerebri without fracture of the skull does not cause 
eye symptoms. A lesion of the cranial nerves under these 
conditions indicates a complicating fracture of the skull 
or hematoma. ‘The symptoms in compression of the brain 
are practically those of a fracture of the skull, as these two 
conditions are so frequently associated, and the symptoms 
are produced generally by intracranial hemorrhage, in- 
creased cerebro-spinal fluid, etc. 

Acute Hemorrhagic Encephalitis.—This disease usually 
attacks the cerebrum in children and young adults (girls) 
and is often the cause for cerebral infantile paralysis. It 
may follow any infectious disease (scarlet fever, pertussis, 
diphtheria, influenza, etc.), and runs the course of an acute 
febrile disease with cerebral symptoms. The acute inflam- 
matory focus develops either in the central ganglia, in the 
cortex, or in the centrum ovale. 

Bratke! found eye symptoms in about 4o per cent. of all 
cases. At Uhthoff’s suggestion this author collected 100 
cases with eye symptoms. ‘These showed in about one- 
half of the cases disturbances of the ocular muscles, changes 
in the optic discs, and pupillary changes in about the same 
degree of frequency. The most frequent changes were 
disturbances of the ocular muscles in the form of nystagmus, 
strabismus, conjugate deviation and ocular muscle paral- 
ysis. The oculomotor nerve was the nerve most fre- 
quently involved; generally the paralysis was bilateral, 
though the degree varied on the two sides. Isolated ptosis 
as the only symptom was observed in 8 per cent. of the 
cases. The abducent nerve was affected somewhat less fre- 
quently. The strabismus seemed to be in some cases the 
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result of an ocular muscle paralysis, though a concomi- 
tant strabismus was more frequent, particularly in the 
cases of infantile encephalitis. 

The changes in the optic disc consisted in optic neuritis 
which was distinctly more frequent than choked disc. 
Optic atrophy was unusual and a number of cases are on 
record of complete amaurosis without ophthalmoscopic 
changes. The pupillary changes consisted in an absence of 
the light reaction and an inequality of the pupils. The 
loss of the light reaction and anisocoria were always 
prognostically a serious symptom. No deductions can be 
drawn from the difference in size of the pupil to the prob- 
able side on which the lesion is situated. 

General Paresis.—The ocular symptoms, in order of 
frequency, are pupillary changes, optic atrophy, and paraly- 
ses of the ocular muscles. 

Optic atrophy occurs in paresis about as frequently as in 
tabes, z.¢., in about 8 per cent. of the cases, according to 
Uhthoff, though from observations made in eye-clinics 
tabetic atrophy is very much more frequent The prog- 
nosis.is always bad; cases which remain’stationary or are 
one-sided belong to the greatest rarities, and when this 
does occur the diagnosis is probably incorrect. Clini- 
cally, the optic atrophy in paresis is an analogous process 
to that found in tabes. In paretic optic atrophy, com- 
plicating changes in the spinal cord (degeneration of the 
posterior columns) are always present and the cases of 
general paresis in which the tabetic symptoms are pro- 
nounced or precede the paralytic symptoms are more 
frequently complicated with optic atrophy than those 
with only cerebral paralytic symptoms. Uhthoff does not 
believe that basal neuritic processes in the optic paths and 
vascular lesions are the primary changes in general paresis 
and that the optic atrophy is secondary (Stargardt! and 
others), though these inflammatory changes are occasionally 

1 Stargardt, Ursachen d. Sehnervenschwundes bei Tabes u. Progr. Para- 
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present. Proof has not been brought that the optic nerve 
process regularly takes its beginning from the region of the 
chiasm or the intracranial optic trunks, nor that it is 
secondary to inflammatory meningeal changes. The 
changes in the cortex in general paresis are believed by 
most authors to be primary atrophic changes in the cortical 
elements, particularly in the ganglion cells with secondary 
or simultaneous meningo-encephalitic lesions. This holds 
true also for the optic atrophy, in Uhthoff’s opinion. 

The clinical signs of the optic atrophy in paresis (course 
of the visual disturbance, changes in field, prognosis, 
ophthalmoscopic symptoms, and their relation to the visual 
disturbances) resemble in every particular those found in 
tabetic atrophy, and point to a peripheric beginning of the 
process, either in the retina or in the orbital optic nerve. 
Optic atrophy may develop in any of the various stages of 
paresis and sometimes precedes the true symptoms of 
general paresis. The latter is especially the case when 
tabetic symptoms precede the paralytic disturbances. 

Optic neuritis, hyperemia of the disc and dilatation of 
the retinal vessels are uncommon findings in general 
paresis; they are probably due to a complicating syphilitic 
basal meningitis, arteriosclerosis, or hydrocephalus. A 
partial atrophic discoloration of the discs in their temporal 
halves with diminished sight is also due to a complicating 
lesion. Some authors have described hyperemia of the 
disc and of the retina with slight clouding. Uhthoff 
found this in only 2 per cent. of his cases, and regards these 
changes as physiological. Klein! has described a retinitis 
paralytica which he found in general paresis in 62 per cent. 
of the cases and in other mental conditions. This retinitis 
is said to have the two following characteristics: (1) a dif- 
fuse light clouding of the retina over the fundus without 
inflammatory symptoms; (2) a peculiar change of the vessel 
walls, particularly of the arteries, consisting in dilatation 
for a short part of their course. In some cases only one of 
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these symptoms is present, though in the majority both are 
supposed to exist. Uhthoff found that the diffuse opacity 
in the retina was also present in other mental diseases and 
even in health, and does not regard the vascular changes at 
all characteristic for paresis. Ina small percentage of cases 
of severe alcoholism there is a slight clouding of the disc and 
of the surrounding retina, particularly in beginning toxic 
amblyopia which is pathological. 

The changes in the visual field of paretics suggest a 
peripheric beginning of the atrophic process. Hemianopsia 
is very uncommon, and the bitemporal variety is not ob- 
served. Uhthoff found bitemporal hemianopsia to be 
absent in cases of paresis and of tabes, as well as homony- 
mous hemianopsia, which speaks against the beginning 
of the atrophic optic-nerve process in the region of the 
chiasm and of the optic tracts as Stargardt has recently 
suggested. 

Paralysis of the ocular muscles occurs in about Io per 
cent. of the cases; this would be about one-half as frequent 
as in tabes. Just as in tabes the oculomotor nerve is the 
one most frequently affected of the motor ocular nerves. 
Ophthalmoplegia externa and totalis are not infrequent 
in paresis and may precede the paralytic symptoms. 
In fact chronic progressive ophthalmoplegia is rarely iso- 
lated and is usually,complicated with other diseases of 
the central nervous system, particularly tabes, paresis or a 
combination of these two. The paralysis of the ocular 
muscles in paresis is analogous to the tabetic paralysis; 
and is especially frequent in the cases of tabo-paresis. 
Isolated internal ophthalmoplegia is present in 3 per cent. 
of the cases, as compared to 5 per cent. in tabes (Uhthoff). 

The pupillary changes in paresis have great diagnostic 
significance. Reflex iridoplegia was present in 44 per cent. 
of Uhthoff’s cases, in 9 per cent. of these it was associated 
with loss of accommodative reaction—in other words, the 
paralysis was complete. In an additional 8 per cent. the 

reaction to light was very slight and in 16 per cent. the 
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light reaction was sluggish but distinctly pathological in 
the presence of a prompt convergence reaction. This 
makes a pupillary disturbance in 68 per cent., which is con- 
siderably less than in tabes. The reflex iridoplegia is not 
infrequently one-sided or is more pronounced on one side 
than on the other. The one-sided pupillary changes have 
the same significance as the bilateral ones. ‘Total irido- 
_ plegia is a symptom which is decidedly more frequent in 
paresis than in tabes; some authors have found it present 
in 16 percent. lDifference in size of the pupil is a frequent 
symptom in general paresis; according to the statistics 
of various authors, this difference in the pupils is present in 
64 per cent. of the cases (Uhthoff). 

Dilatation of the pupil to sensory stimuli is often lost 
together with the light reaction. Holden! found that the 
absence of the sensory reflex of the pupil wasa constant early 
symptom in paresis. Irregularity of the pupillary margin 
is not an infrequent symptom, though not characteristic 
for paresis and it also occurs in other diseases, such as 
tabes, cerebral lues, etc. 

Signs of old intraocular disease suggestive of a previous 
syphilitic process are very infrequent. | 

Differential Diagnosis.—The optic atrophy and the ocular 
muscle changes are slightly less frequent in paresis than 
in tabes, and this holds even more for the pupillary changes. 
‘Spinal miosis is more frequent in tabes than in paresis, 
while differences in the size of the pupils, irregularity and 
total iridoplegia are more frequent in paresis. In cerebral 
lues the lesion of the optic nerves, of the optic muscles and 
of the pupils are of a different character than in either of 
these conditions. Simple progressive optic atrophy does 
not occur in cerebral lues. Hemianopic disturbances how- 
ever are much more frequent in this disease. ‘The ocular 
muscle paralyses are also more frequent and have the 
characteristics of basal and peripheric paralyses. Pupil- 
lary changes are not as frequent in brain syphilis as in the 


1 Holden, J. Nerv. and Ment. Dis., XXXII, 1904. 
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other two conditions and are usually the remnants of old 
oculomotor pareses. It is very unusual to have a reflex 
iridoplegia of syphilitic origin remain an isolated and un- 
complicated symptom, while pronounced anisocoria with 
preserved pupillary reaction and one-sided ophthalmoplegia 
interna are very much more frequently isolated symptoms 
and do not necessarily indicate a future complication with 
tabes or paresis. 

Idiocy.—In this affection the Pongeiital or early onset 
of mental deterioration is characteristic. Hereditary 
psychopathic tendencies, syphilis and alcoholism of the 
parents are of etiological importance. 

Uhthoff! finds from a study of the literature that hyper- 
metropia was present in about half the cases. The frequent 
presence of this refractive error is significant though it 
is only an indication of the arrest of development of the 
eye just as a similar defect existsin the brain. Muschallik,? 
at Uhthoff’s suggestion, collected 1oo cases of idiocy with 
ocular symptoms. ‘The ocular symptoms in the order of 
frequency were strabismus, nystagmus, optic atrophy and 
pupillary disturbances. 

Strabismus was found in 38 per cent. of these cases, 
usually in the form of convergent strabismus. In about 
one-half of these cases the condition was associated with 
optic atrophy. Distinct ocular paralysis was not frequent 
(s per cent.) and the cerebral changes that are found 
in idiocy do not usually lead to paralysis of the ocular 
muscles. Nystagmus is a more frequent symptom (28 
per cent.) and pathological changes were found in the brain 
in the cases where an autopsy was performed. The nys- 
tagmus was frequently complicated with other changes in 
the eye, such as coloboma of iris and choroid, optic atrophy, 
zonular cataract and strabismus. Disturbances in the | 
pupillary reaction were comparatively infrequent. Atrophy 
of the optic nerve was found in 25 percent. of the cases. The 


1 Uhthoff, 1. c., p. 1555. 
2 Augenerscheinungen bei Idiotie, Inaug. Diss., Breslau, 1913. 
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ophthalmoscopic picture was that of a simple atrophy, 
though in a part of these cases the atrophy must have 
been neuritic. Certain congenital anomalies of the eye, 
cataract, microphthalmus, etc., are more frequently found 
in idiocy than in normal people. This is easily explained 
by the association of idiocy with congenital developmental 
disturbances of the brain. 

A. W. Ormond! examined 43 Mongolian imbeciles and 
found the following eye changes: Blepharitis, conjunc- 
tivitis, the interpalpebral fissure is directed up and out. 
In over 50 per cent. there were changes in the lens, the 
cataract is incomplete and in the form of a single opaque 
mass in one meridian of the lens or a completely formed 
lamellar cataract. A star-shaped opacity may be present 
at either the anterior or posterior pole, which is probably 
a later development. The teeth do not show the honey- 
combed condition seen in lamellar cataract, but the skin and 
the hair exhibit characteristic changes. 

Amaurotic Family Idiocy.—This disease is one of a 
severe, fatal cerebral lesion with characteristic eye changes 
occurring in children. The eye changes were described 
by Waren Tay,” though the first complete description of 
the disease was given by B. Sachs® of New York. 

The ophthalmoscope in these cases reveals a picture some- 
what resembling that of closure of the central retinal artery. 
There is a round white area in the region of the macula lutea 
with a brownish-red spot in the center. At a later stage 
the optic nerve becomes atrophic, though the changes in 
the macula lutea persist. The cases have all occurred in 
children under one year. A number of members of the 
same family are affected and all the cases have died before 
the end of the second year. A remarkable feature is that 
the condition has only been observed in Jewish children. 
The children at birth and during the first few months appear 


Vy Ome LOI 2: 
2 Waren Tay, T. O.S., Vol. I, p. 55, 1881; Vol. IV, p. 158, 1884. 
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perfectly normal, then become apathetic and apparently 
lose their sight. They are not able to hold up their heads 
nor sit up. The extremities become weak and the picture 
of a more or less complete diplegia develops. Convulsions 
have been observed. The reflexes are sometimes increased. 
Mental development of the children is arrested at an early 
stage and the children become idiots and blind. Gradually 
marasmus sets in and the patients die as a rule before the 
end of the second year. 

Sachs has described the following characteristics: (1) 
psychical defect noted in the early ‘months, leading to 
complete idiocy; (2) a weakness of all the extremities, pro- 
gressing to complete paralysis; (3) reduction of vision which 
leads to complete blindness, characteristic changes in the 
macula lutea and subsequent optic atrophy; (4) marasmus 
and fatal termination before the end of the second year; 
(5) the disease is apt to affect a number of children in the 
same family. Other occasional symptoms are nystagmus, 
strabismus, hyperacousis or loss of hearing. Though the 
changes in the macula are striking and an important symp- 
tom, the disease can be diagnosticated in the absence 
of this symptom, according to Sachs, and the cerebral 
symptoms have been known to be developed some months 
before the retinal changes. ‘Though the disease usually 
terminates before the end of the second year, Sachs has 
observed the case of one child which attained the age of 
five and one-half years; in this case the characteristic 
symptoms were present and two or three members of the 
same family have had the same symptoms. Koller} 
reports that the macular changes may occur after the optic 
atrophy. 

Pathological examinations have shown a disease of the 
cerebral cortex and an involvement of the pyramidal 
tracts. A number of eyes have been examined and have 
shown a degeneration of the ganglion cells of the retina 
similar to that found in the ganglion cells of the brain. 


1 Koller, N. Y. Medical Record, 1896. 
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The nerve fibres of the optic nerves and tracts were also 
affected, probably secondary to the retinal changes. ‘There 
is some doubt as to the existence of an cedema in the region 
of the macula. An explanation of the remarkable ophthal- 
moscopic picture has not been given. 

Dementia Preecox.—Though distinct pathological changes 
in the eye grounds have been described in dementia preecox, 
these findings have not been confirmed by other authors 
and Uhthoff! and Albrand? regard them as most improbable. 
On the other hand, this disease possesses definite pupillary 
changes. 

The most striking symptom in dementia precox is the 
pupillary reaction. The light reaction of the pupil is not 
lost but there is a loss of the physiological pupillary unrest 
as well as of the dilatation on psychical and sensory re- 
flexes. This has been particularly studied by Bumke,? 
who found these pupillary phenomena to be absent in 60 per 
cent. of the cases. In the determination of this symptom 
the method of examination is important. Thus, Runge+ 
found that in the examination with a source of light of nine- 
meter candle strength the result was more constant than 
with daylight. The examination should be carried on in 
a dark room with a definite artificial source of illumination 
and by means'of the loupe. The eye to be examined must 
be quiet and the accommodation must not vary. This 
symptom is of great diagnostic importance in the field of 
paranoia and maniacal depressive insanity. If in these 
cases the pupillary unrest and the dilating reflexes are 
absent, or if they are reduced when organic disease can be 
excluded, the cases belong to the catatonia group. 

In dementia precox Westphal’s catatonic iridoplegia is 
of importance. This is not the typical reflex iridoplegia 
to light, but is a complete iridoplegia to light as well as on 


1 Graefe-Saemisch, p. 1560, Vol. XI. 

2 Albrand, Arch. f. Augenheilk., Vol. LX VI, pp. 114 and 229, Ig10. 
- § Quoted from Uhthoff. 

4 Qouted from Uhthoff. 
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convergence. It is an unusual and transient symptom 
and occurs only in the cases with severe and protracted - 
periods of stupor, where the pupils are usually widely dilated 
and there is a change in the outline of the pupil. The size 
of the pupils in dementia is usually larger than normal. 


CORPORA QUADRIGEMINA AND PINEAL BODY 


Though the symptoms of lesions of the quadrigeminal 
_ bodies are difficult to isolate from those of the surrounding 
parts, affections of this region, in which must be included 
the pineal gland, often give definiteeye symptoms. Uhthoff 
collected 88 cases which were controlled by autopsy and 
which exhibited eye symptoms; in 80 per cent. of these the 
lesion was a tumor (tubercle, gliosarcoma, etc.). 

Ophthalmoscopic changes are very frequent, in about 
75 per cent. of the cases. These consisted in choked disc 
and optic neuritis which are easily explained by the prox- 
imity df the quadrigeminal bodies to the aqueduct of 
Sylvius; any pressure exerted by a tumor in this region 
will cause an internal hydrocephalus. ‘There are no char- 
acteristic disturbances of the visual field. 

A nearly constant symptom is a defect in the ocular 
muscles, particularly in those supplied by the III nerve, 
and in many of the cases both III nerves were affected. 
A characteristic and distinctive symptom of a lesion in 
this region is a disturbance of associated ocular movements 
up or down, without any other ocular-muscle defect. 
This was present in about 19 per cent. of Uhthoff’s cases 
and generally in both upward and downward directions. 
The associated lateral movements are not involved. Of 
the bilateral III nerve disturbances, ptosis is the most 
frequent and is often the only symptom. The IV nerve is 
involved very much less frequently, as it is situated at some 
distance from the quadrigeminal region. The VI nerve is 
affected still less frequently. 

Disturbances of the pupillary reaction are present in 
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one-half of the cases. This is easily explained by the fre- 
quent involvement of the oculomotor nerve and of the 
optic nerves. Nystagmus was present in 12 per cent. of 
Uhthoff’s cases; this is more frequent than in any other 
intracranial disease. Nystagmus was associated with 
vertigo, disturbance of equilibrium, cerebellar ataxia, etc. 
In about 25 per cent. of the cases there was a disturbance 
of the auditory nerve. Loss of hearing with ocular symp- 
toms (particularly of the III nerve) are important for diag- 
nosis of lesions in this region. The VII nerve is affected 
in the same frequency. 

Characteristic symptoms are choked disc, loss of vertical 
associated ocular movements, disturbed pupillary reaction, 
nystagmus and involvement of the VII and VIII nerves. 


CEREBRAL PEDUNCLES 


In about one-half of the lesions involving the peduncles 
tumors are present, and in these tuberculosis in the form 
of a solitary tubercle preponderates. This is followed 
in frequency by softening and hemorrhage. Motor and 
sensory disturbances of the opposite half of the body are 
regularly present, usually complicated with a lesion of 
the III nerve on the same side. The III nerve paralysis 
is the only eye symptom. A hemiplegia without oculo- 
motor involvement is infrequent and but few cases have 
been observed of involvement of the oculomotor nerve 
without hemiplegia. The most frequent and characteristic 
symptom of a peduncular lesion is the alternating oculo- 
motor and body paralysis, hemiplegia alternans superior, 
Weber’s symptom-complex. This was found in prac- 
tically all of the cases controlled by autopsy. The syn- 
drome of Benedict consists in an oculomotor paralysis with 
symptoms of irritation on the opposite side of the body 
(tremor, rigidity). It is clear that in these two groups the 
symptoms only differ in grade, and are produced by lesions 
in the same locality. When the oculomotor nerve is in- 
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volved both external and internal branches are affected. 
Changes in the optic nerve (ophthalmoscopic changes) 
and in the optic paths (hemianopsia) are generally absent. 
Changes in the pupils depend upon the branches of the III 
nerve involved; a one-sided dilatation of the pupil with 
ophthalmoplegia interna is frequent. 


THE SO-CALLED ACOUSTIC TUMORS IN THE 
CEREBELLO-PONTINE ANGLE 


This characteristic tumor of the posterior cranial fossa, 
arising in the recess between the cerebellum and the pons, 
is usually closely related to the auditory nerve and less 
frequently to the facial nerve. It is encapsulated and 
does not invade the neighboring brain tissue. It occurs. 
usually in people of middle age, and disturbance of hearing 
is probably the first and most important symptom, gener- 
ally accompanied by vertigo and Méniére’s attacks. 
There are disturbances of the extremities and in the trunk. 
The course is usually a slow one and lasts for from two to 
eight years. The eye symptoms are bilateral papilledema 
and a paralysis of the VI, VII and V nerves. | 

In go per cent. of the cases there were changes in the optic 
nerves, choked disc, optic neuritis or atrophy, and peri- 
pheric contraction of the fields. The most frequent of 
these is bilateral choked disc. 

The ocular muscles are involved in a very much smaller 
number of cases. The abducent nerve was affected in 25 
per cent., and in half of these the involvement was a bilat- 
eral one, though an associated lateral paralysis is not a 
marked symptom. The III and IV nerves escape involve- 
fiom Nystagmus “is quite. frequent (33 per cent.): 
Anomalies of the pupils are absent. The facial nerve is 
involved in so per cent., the trigeminal nerve in 25 per 
cent. Hartmann! states in the differential diagnosis 


1 Hartmann, Zeitsch. f. Heilkunde, Vol. XXIII, p. 391, 1902. Quoted 
from Uhthoff. 
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between these tumors and those of the neighboring parts, 
that when pronounced cerebellar symptoms (ataxia, vertigo, 
headache and vomiting) become associated with choked 
disc and ocular muscle paralysis, but with only slight 
involvement of hearing, a tumor must be suspected. 
Alternating severe hemiplegia with paralysis of the VI, 
VII, or VIII nerve, particularly with a paralysis of the 
associated lateral movements in the early stages of the 
disease, suggest a tumor of the pons. In the acoustic 
tumors involvement of the ocular muscles and of half of 
the body are unusual, while loss of hearing, particularly 
complete deafness on one side or bilateral deafness, is a 
frequent and an early symptom. 


PONS 


The most frequent lesion of the pons is a tumor, and - 
among the tumors a conglomerate tubercle comes first in 
frequency, second is glioma or sarcoma. The solitary 
tubercle occurs here just as elsewhere in adolescents; it 
shows a slow growth and the symptoms consequently 
develop gradually with the usual characteristics of com- 
pressing the nerve tissues rather than directly infiltrating 
them. Glioma also occurs generally in adolescents. Uh- 
thoff found from a study of the reported cases of pontine 
tumor that eye symptoms were present in 33 per cent., 
consisting in papillcedema or optic neuritis, and paralyses of 
the VI and VII nerves. 

.The changes in the. optic nerves were always secondary. 
Choked disc is frequent, and occurred in about one-third 
of the cases which give eye symptoms. Optic neuritis 
without swelling of the nerve head was found in 4o per 
cent. These ophthalmoscopic changes are not observed 
in the early cases, probably as they are the result of a 
secondary internal hydrocephalus. 

‘The ocular muscles are involved in tumor of the pons in 
_ a characteristic manner. The abducent nerve is the one 
most frequently affected (80 per cent.), and in about one- 
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half of the cases the abducent paralysis is a bilateral one. 
The close anatomic relation explains the frequent associated 
paralysis of the abducent and facial nerves which was ob- 
served in 75 per cent. of the cases. In these the abducent 
paralysis was bilateral in one-third of the cases, while the 
facial paralysis: was present on only one side. The III 
nerve is usually not involved. The trigeminal nerve of 
the same side was affected in about one-half of the cases. 

In about 50 per cent. of the cases of abducent paralysis 
there was a hemiplegia of the opposite side. Together with 
an involvement of the abducent nerve, an associated par- 
alysis of the internal rectus of the opposite side is fre- 
quently found in tumors of the pons—in other words, a 
paralysis of lateral movement. The convergence power is 
preserved. A paralysis of lateral ocular movement with 
hemiplegia of the opposite side are characteristic symptoms 
of a pons lesion. A complete facial paralysis with paralysis | 
of the lateral movements is also a typical pons symptom 
when there is no crossed hemiplegia. 

The facial nerve is frequently involved in tumors of the 
pons, though perhaps not as frequently as the abducent 
nerve. The most frequent combination is one of facial 
paralysis with crossed hemiplegia (Millard-Gubler’s 
paralysis), which suggests a lesion of the lower part of the 
pons. The trigeminal nerve is involved in not quite half of 
the cases, somewhat less frequently than either the VI or 
the VII nerve. It is practically never involved alone. In 
these cases a neuroparalytic keratitis was observed in 
about 25 per cent. of the cases. The pupils show noth- 
ing characteristic. Nystagmus is an unusual symptom. 
Other lesions of the pons like hemorrhage, softening and 
abscess, produce similar symptoms as a tumor, though their 
onset is more acute. 


OPHTHALMOPLEGIA 


The term, ophthalmoplegia, as suggested by Mauthner, 
means either a bilateral ocular-muscle paralysis, particu- 
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larly if the muscles involved are innervated by different 
nerves, or a one-sided paralysis where a number of different 
nerves are affected. The term is generally used in cases 
where all the external muscles are more or less involved. 
It indicates a lesion of the nuclear portion of the ocular 
nerves situated in the floor of the fourth ventricle, in the 
aqueduct of Sylvius and in the posterior part of the third 
ventricle. Ophthalmoplegias which are due to peripheric 
or basal lesions are excluded from this description. Bilat- 
eral isolated paralysis of the abducent nerves and the bi- 
lateral isolated ptosis are not included in this description as 
these are frequently not nuclear in origin. Again, isolated 
mono- or bilateral paralysis of the inner ocular muscles is 
not included. In general, the condition occurs in two 
groups—one the acute and the subacute; the other the 
chronic which is often progressive in character. 

Acute and Subacute Ophthalmoplegia.—These paralyses 
are usually due to poisoning or to infection, in a small 
proportion no etiological factor is ascertained. 

The most frequent of the poisons is an acute severe 
form of ophthalmoplegia which depends upon alcoholism 
and has been called polyencephalitis acuta hemorrhagica 
superior by Wernicke. ‘This is an inflammatory process in 
the region of the nuclei of the ocular muscles which rapidly 
involves the ocular nerves with the exception of those 
governing the interior of the eye, accompanied by severe 
cerebral symptoms (coma, delirium, vertigo, headache, 
ataxia, etc., and generally leading to death in from one to 
two weeks). 

Another cause, though an unusual one, is chronic lead 
poisoning. In the cases reported, external ophthalmo- 
plegia was associated with involvement of the inner muscles, 
with a disturbance of the pupillary reaction as well as of the 
accommodation. The course is usually a subacute one and 
a frequent complication is optic neuritis. Severe cerebral 
symptoms are absent. Other symptoms of lead poisoning 
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are always present, such as headache, convulsions, hemi- 
plegia and vertigo. 

A more frequent cause is botulismus (poisoning from 
meat, sausage, fish, oysters, etc.). In all cases there was 
a more or less complete bilateral internal ophthalmoplegia 
with dilated andimmobile pupils. In about one-half of the 
cases there is bilateral ptosis and some of the external ocu- 
lar muscles are also involved. A number of cases have 
been reported where the ophthalmoplegia was complete. 
A characteristic is that the inner ocular muscles are parti- 
cularly prone toinvolvement. This has been demonstrated 
by experimentation on monkeys. In the recent investiga- 
tions of Romer and Stein! subcutaneous injection of botulis- 
mus-toxin in monkeys produced dilated pupils and at 
autopsy the ganglion cells in the ocular motor nuclei were 
found degenerated. The general symptoms of poisoning 
(vertigo, headache, prostration, difficulty in swallowing, 
dryness of throat, diarrhoea or constipation, distention of 
the stomach, difficulty in urination) may occur before the 
onset of the ocular symptoms or simultaneously with them. 
The eye symptoms were observed at a time after the poison- 
ing varying from a few hours to ten or fourteen days. The 
characteristics are the regular involvement of the inner 
ocular muscles, the frequent ptosis, the bilateral appear- 
ance, the absence of fundus changes, the character of the 
complicating general symptoms and the recovery. 

Paralyses of the ocular muscles have been reported after 
coal-gas poisoning. 

The most frequent infections which give rise to ophthal- 
moplegia are diphtheria and influenza. All.cases of ocular- 
muscle paralysis after diphtheria are of course not included 
under this heading, particularly the many cases of bilateral 
paralysis of the accommodation. A number of cases of 
bilateral multiple ocular-muscle paralysis have been re- 
ported in which the symptoms of pronounced external 
ophthalmoplegia were present. The pupillary reaction to 

1 Graefe’s Archiv, Vol. LVIII, 1904. 
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light was preserved, while the accommodation was paralyzed 
in both eyes. The patients usually show general motor 
weakness, absence of knee-jerk, etc. Uhthoff has only 
observed one case. One-sided or bilateral paralysis of the 
abducent nerve after diphtheria is not regarded as an 
ophthalmoplegia, though it probably is a nuclear lesion. 
The cases of VI nerve paralysis are quite frequent and occur 
in about from 6 to 12 per cent. of the cases of post-diph- 
' theritic ocular paralysis. : ) 

Ocular-muscle paralysis after influenza occurs in about 
8 per cent., according to Groenouw, though a more or less 
complete ophthalmoplegia is very unusual. Cases of one- 
sided ophthalmoplegia after influenza have been reported 
in which the external muscles or the internal muscles have 
been involved. In the bilateral cases the process is prob- 
ably a polyencephalitis. At the same time, peripheric 
changes such as occur in polyneuritis may also explain these 
ocular-muscle paralyses. External ophthalmoplegia has 
also been reported after measles, typhoid fever, cerebro- 
spinal meningitis, pneumonia, whooping cough and acute - 
rheumatism. 

Syphilis is a very infrequent cause for the acute or sub- 
acute nuclear ophthalmoplegia. . Ophthalmoplegia has been 
reported after trauma, resulting from hemorrhages and 
softening in the region of the nuclei of the ocular nerves, .. 
though traumatic ocular paralyses are much more fre- 
quently peripheral or basal. In a peripheral and basal 
paralysis, there are evidences of fracture of the skull and 
involvement of other basal nerves. The presence of 
diabetes and the symmetrical occurrence of the ocular 
paralysis, suggest a nuclear lesion. This does not hold 
for the bilateral paralysis of the abducent nerve which is 
frequently basal. A complete and permanent paralysis is 
more suggestive of a peripheral and basal origin. Ina 
number of cases of ophthalmoplegia no cause could be 
determined. 
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Chronic Progressive Ophthalmoplegia.—A. This occurs 
without other nervous symptoms, and Uhthoff found it in 
14 per cent. of the cases. In one-third of the cases the 
affection begins in childhood up to the sixth year; the second 
and third decade are frequently involved, while later in 
life it is very unusual. An ophthalmoplegia which began 
in the earliest years may later in life show signs of progres- 
sion. Asarule the tendency to progress is present, though 
there may be distinct intermissions with improvements. 
The lesion is always bilateral, though not necessarily 
symmetrical. 

Diplopia is complained of in only a small proportion of 
the cases. The internal ocular muscles are always intact. 
Ptosis is of moderate degree, though it is regularly present 
and. is often the first symptom. The degree of the 
paralysis varies and is frequently more pronounced in the 
morning than toward evening; it is regularly made worse on 
exertion, excitement or fatigue. The condition generally 
leads to a complete paralysis of all the external ocular 
muscles. The process may remain localized to the ocular 
symptoms or after a series of years other complications 
(tabetic symptoms, etc.) supervene. Ophthalmoscopic 
changes are not present. If they are present, they always 
indicate complications on the part of the brain (tumor, 
tabes, etc.). In addition to the external ophthalmoplegia, 
the ocular facial nerve is sometimes involved. Syphilis 
is not the cause for this condition when uncomplicated. — 

B. Chronic Progressive Ophthalmoplegia Complicated with 
Tabes and Paresis.—The form of chronic ophthalmoplegia 
‘ which is complicated with other diseases of the nervous 
system is more frequent than the above-described uncom- 
plicated isolated form. The complications in order of 
frequency are: tabes, paresis, tabo-paresis and occasionally 
psychic disturbances. These complications are present in 
practically half of the cases, and in three-fourths of these 
the complication is tabes. In 14 per cent., according to 
Uhthoff, in addition to the tabes, there are symptoms of 
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paresis, while in only 7 per cent. paresis alone is the com- 
plicating nervous affection. This shows the great diag- 
nostic importance which progressive chronic ophthalmo- 
plegia has for tabes, and paresis. 

Ocular-muscle paralyses in 20 per cent. of the cases occur 
in either tabes or paresis. The percentage of this origin for 
chronic progressive ophthalmoplegia is, of course, very 
much higher. Ophthalmoplegia in tabes or paresis, like 
the usual ocular-muscle paralysis, may precede the other 
condition for many years. The ophthalmoscopic changes 
consist.in an optic atrophy (30 per cent. of the cases, 
Uhthoff) so that the combination of optic atrophy with 
external or total ophthalmoplegia points with great proba- 
bility to tabes or beginning paresis, even in the absence of 
other symptoms. Disturbances of the pupil and of the 
inner ocular muscles are extremely frequent. Thus a 
reflex iridoplegia to light or total, in part with anisocoria 
was found in more than half of the cases, and a paresis of 
the inner ocular muscles was present in 25 per cent., so 
that in 78 per cent. of the cases changes in the pupil were 
found present. Pupillary disturbances, in addition to the 
optic atrophy, in ophthalmoplegia is of still greater im- 
portance.in the diagnosis of either tabes or paresis. The 
facial and the trigeminal nerves were found affected in 
only a small proportion of cases. 

Chronic progressive ophthalmoplegia has been observed 
in combined disease of the posterior and lateral columns, 
in multiple sclerosis, syringomyelia and paralysis agitans. 
A paresis of individual ocular muscles is not an infrequent 
symptom in exophthalmic goitre; a true ophthalmoplegia 
is however very unusual. Ophthalmoplegia has also been 
described in diabetes. | 

Congenital nuclear ophthalmoplegia shows multiple 
congenital defects, usually with ptosis and intact inner 
ocular muscles. In more than half of these cases in addition 
to ptosis there was a complete external ophthalmoplegia. 
In other cases the disturbances were only partial. The 
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inner ocular muscles were always uninvolved. In some 
of these cases certain hereditary factors were noticeable, 
inasmuch as a number of members of a family presented 
similar disturbances and other congenital anomalies of 
the eyes were also found present. 


MYASTHENIA GRAVIS* 


The disease usually begins insidiously and runs an 
intermittently progressive course. Though it can affect 
every muscle, it is localized particularly in the muscles 
supplied by the cranial nerves and in the majority of 
moderately advanced cases the typical picture of ptosis 
and weakness of the facial nerve is present. As the 
patient begins to speak, the nasal speech is striking. The 
symptoms develop in a descending line, after a disturbance 
of the ocular muscles, a weakness is observed in the muscles 
which govern mastication, the face, speech and swallowing. 
Finally, the muscles of the neck, of the back and of the 
extremities are affected. This sequence may be reversed 
or be irregular in the onset of the symptoms. At the acme 
of the disease the process is always an extensive one and 
may involve all the voluntary muscles of the body, par- 
ticularly those of the bulbar nerves. 

The characteristic sign in the affected muscles is their 
abnormally rapid fatigue (myasthenia). At the beginning 
the muscles respond to the nerve impulse, then as this 
impulse is repeated they gradually become weakened and 
simulate a paralysis; while the contraction steadily becomes 
less energetic. Thus the changes are always less marked 
in the morning than they are later in the day. In the 
final stages of the disease true paralytic conditions are 
present without atrophic disturbance of the muscles or a 
reaction of degeneration. With the abnormal rapid fatigue 


the muscles show a similar fatigue on electric stimulation, | 
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the so-called myasthenic reaction discovered by Jolly. 
The intensity of the symptoms varies and a marked im- 
provement sometimes takes place. 

Oppenheim! describes this disease as consisting in a com- 
bination of bulbar symptoms with an incomplete external 
ophthalmoplegia and weakness of the muscles of the back 
and of the extremities which usually develop slowly. 
The muscle of mastication is particularly involved, and a 

paresis of the orbicularis, a frequent involvement of the 
~ muscles of the neck, and the preponderance of myasthenia 
over true paralysis are all characteristic features. Further- 
more, the intermittent course, the absence of true muscular 
atrophy and the presence of a myasthenic reaction, are also 
important symptoms. 

The commencement is Bien! as has been stated, in the 
eye muscles of which ptosis is the most frequent symptom 
and is practically present in allcases. Itis always bilateral, 

‘though one eye may be affected later than the other. The 
signs of fatigue are particularly noticeable in the ptosis. 
Any continuous attempt to fix, to raise the lids, to speak, 
bodily exertion, etc., are factors which increase the ptosis. 
In the evening the upper eye lids are practically closed. 
Most of these cases are complicated with other disturbances 
of ocular motility in the form of a more or less marked ex- 
ternal ophthalmoplegia. In some of the cases the disease 
remains localized to the eye muscles (Karplus’ asthenic 
ophthalmoplegia) and in many cases are referred to the 
neurologist by the oculist with a diagnosis of ocular 
paralysis.2 In the cases of pure fatigue the patients awake 
in the morning appearing quite normal and without 
diplopia. Then in the course of a number of hours, the 
symptoms of paralysis gradually set in. The extent of 
the paralysis varies up to the point of the complete ex- 
ternal ophthalmoplegia, and if at all pronounced, is usually 
bilateral. The disturbances in the ocular muscles show 


1 Lehrbuch d. Nervenhilk., p. 1365, 1913. 
2 Lewandowsky, l. c. 
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a distinct myasthenic character, though they may at times 
seem to be true paralysis. 

An involvement of all the outer ocular muscles has been 
reported in a number of cases, while in other cases the in- 
volvement of these muscles was an incomplete one. The 
function of the internal recti in convergence has also been 
found disturbed in a characteristic way by some authors. 
The internal ocular muscles, ophthalmoplegia interna, were 
never found affected. The facial nerve was involved in 
50 per cent. of Uhthoff’s cases. The weakness of the 
orbicularisis also always bilateral, of amyasthenic character, 
and in many of the cases is an isolated involvement of the 
upper division of the facial nerve. The pupils show no 
noteworthy disturbances. Pathological fundus changes 
have not been observed in any of these cases, though symp- 
toms of fatigue and a functional disturbance of the optic 
nerve and of the retina (visual field) have been described. 

The pathology of this disease is not understood; it is 
probably an affection of the nuclear region of these nerves, 
because of the grouping and the form of development 
of the symptoms, as the muscles, particularly those of the 
eyes, are involved according to the anatomic relation of 
their nuclear origin. Furthermore, the ocular-muscle 
paralyses resemble those found in nuclear ophthalmoplegias. 
Some authors believe that in a part of the cases the disease 
depends upon a muscular origin. The differential diagnosis 
may sometimes be difficult, though associated disturbances 
of other muscles of the body and particularly the presence 
of the myasthenic symptoms with absence of the reaction 
of degeneration are important. . 

The functional disturbances found in hysteria are usually 
different.. The symptoms of fatigue are not the same and 
the rapid fatigue of the muscles on repeated innervation 
and on electric stimulation with a good function at the 
beginning and a rapid restitution of the function after 
a rest, are all characteristic of myasthenia. Other general 
nervous symptoms are apt to be absent in myasthenia. 
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Ocular paralyses and bulbar symptoms do not belong to 
the picture of functional nerve disease. Thus hysterical 
ptosis is not a true ptosis, but a pseudo-ptosis caused by an 
orbicularis spasm and in hysteria a paresis of the orbicularis 
muscles and of the facial nerve are usually absent. 

Medulla Oblongata.—Bulbar paralysis may be added to 
progressive muscular atrophy or amyotrophic lateral scle- 
rosis. It sometimes precedes either of these conditions, and 
when in the course of tabes, multiple sclerosis or myelitis the 
medulla is invaded, symptoms of bulbar involvement de- 
velop. Aside from these complicating conditions, bulbar 
paralysis occurs as a well-defined clinical picture. In both 
its chronic and acute forms the absence of ocular symptoms 
is characteristic. In order of frequency the facial nerve is 
most likely to be involved, as its anatomic position readily 
explains. The abducent nerve comes next in frequency, 
while the optic pathways and the pupils are not affected. 
Uhthoff says that the presence of optic nerve changes in 
chronic bulbar paralysis always indicates a complication. 
The absence of eye symptoms in the acute and apoplectic 
form of bulbar paralysis is of diagnostic importance in 
localizing the lesion in the medulla. 
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Tabes Dorsalis.'—In tabes the pupil, the eye muscles and 
the optic nerve are affected. 

Puptls.—Like the shooting pains in tabes, certain changes 
in the pupils are regarded as early symptoms. The most 
important change is a disturbance of the pupillary reaction. 
These disturbances occur in 80 to go per cent. and are often 
very early, even earlier than the lancinating pains. Oppen- 
heim has observed cases in which an abnormal pupillary 
reaction has been the only symptom of tabes for ten to 
fifteen years. The changes consist in a loss of light reac- 


1 Uhthoff, Graefe-Saemisch, II ed., Vol. IX. 
Schaffer, Lewandowsky Handbuch d. Neurologie. 
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tion with active narrowing of the pupil on convergence, the 
““Argyll-Robertson pupil.” This narrowing on converg- 
ence is even marked in miotic pupils. The reflex immobil- 
ity to light is generally bilateral, though it has been ob- 
served in only oneeye. A frequent preceding symptom isa 
sluggish contraction of the pupil. According to some 
authors, the pupillary immobility occasionally intermits. 
Iridoplegia may be complete; the convergence reaction be- 
comes slower and then disappears. According to Knob- 
lauch,! as the convergence reaction is lost the pupils gradu- 
ally dilate, and with the complete iridoplegia there is pro- 
nounced mydriasis. The consensual pupillary reflex is 
equally affected, and the sensory reaction of the pupil is 
supposed to be lost in the early period of tabes. The West- 
phal-Piltz reflex (narrowing of the pupils on energetic clo- 
sure of the lids with dilatation on exposure to light) is 
nevertheless found present in pupils otherwise affected. 

The Argyll-Robertson pupil is of the greatest diagnostic 
importance, as it occurs only in tabes, paresis, and syphilis. 
In tabes it is generally an early symptom and occurs in 
67 per cent. of the cases. Total iridoplegia for light and 
’ convergence is much less frequent. The pupillary change 
rarely appears on only one side, it has then the same prog- 
nostic importance as the bilateral. Inequality of the 
pupillary reactions on the two sides is also not uncommon. 
The anatomical proof of the site of the lesion is still un- 
known, though itis probably situated in the reflex arc 
between the optic tract and the oculomotor nucleus. 
Absolute iridoplegia with dilated pupil and loss of accom- 
modation occurs principally in the III nerve paralysis of 
cerebral syphilis. 

The miosis is just as characteristic for tabes and is also 
may precede the ataxia by many years. It is not as fre- 
quent as reflex iridoplegia which is associated with it in 
50 per cent. Either symptom may be monolateral. It 
depends upon a separate lesion, presumably in the cilio- 


1 Quoted from Schaffer. 
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spinal center, there producing a paresis of the dilator 
pupille. 

Anisocoria occurs in 25 per cent. of the cases and is the 
least characteristic pupillary symptom. It is more fre- 
quent in paresis, though this symptom with preserved 
pupillary reaction may occurin health. Ifitisasymptom 
of organic disease, the reaction and regularity of the pupil 
are disturbed. Mydriasis is not as unusual as is generally 
believed, and tabes may begin with a dilatation of one 
pupil while the other is normally wide. Ophthalmoplegia 
interna occurs rarely in tabes without spinal or cerebral 
symptoms; it is more frequently one-sided than bilateral. 

Another pupillary symptom is an irregularity of the pupil. 
According to Knoblauch, the loss of roundness of the pupil 
occurs exclusively in tabes, paresis and syphilis. Bumke 
states that the distorted pupil frequently becomes immobile 
later on, and believes that irregularities of the pupillary 
margin are of diagnostic and prognostic importance. 

Ocular Muscles—Important tabetic precursors are pa- 
ralyses of the external ocular muscles. ‘These appear not 
only in the neuralgic phase but they may be so early as to 
be the only existing symptom; on the other hand, they may 
not appear before the ataxic stage. As a rule, they are 
early symptoms and are usually transient. They are pres- 
ent for a few days and then disappear without leaving a 
trace. In contradistinction, the paralyses in the later 
period are permanent and rather tend to increase and in- 
volve other branches of the nerve. In the early period an 
incomplete ptosis is not infrequent, combined with pupillary . 
changes on the same side, or a mydriasis with low or ab- 
sent light reaction on the affected side, while the pupil of 
the other eye is medium and reacts promptly. 

Paralysis of the ocular muscles occurs in 20 to 22 per cent. 
of tabetics; the tabetic paralysis constitutes about 20 per 
cent. of all muscular paralyses. The irregularity of the 
paralysis points to a nuclear origin and the nuclear ganglion 
cells have been found degenerated. The III nerve is 
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affected most frequently, about twice as often as the VI, 
and seven times as often as the IV. Complete III nerve 
paralysis, however, is rare. Total ophthalmoplegia is 
unusual and generally occurs in cerebral syphilis. The 
levator palpebre is often affected alone. Transient ptosis 
on one side or bilateral, associated with a distinct tabetic 
symptom, according to Uhthoff, make the diagnosis of tabes 
very probable. The external rectus is involved less fre- 
quently, then usually incomplete and not permanent; 
a superior oblique paralysis is still less frequent. Internal 
ophthalmoplegia and bilateral oculomotor paralysis are 
not frequent in tabes though quite typical for cerebral 
syphilis. The trigeminal and facial nerves are generally 
not affected. The ocular paralyses show a distinct tend- 
ency to recurrence. 

Nystagmus and spasmodic convergence are very unusual 
symptoms. According to Curshmann, this tabetic con- 
vergence spasm is different from the hysterical one because 
it is isolated, while in hysteria it is combined with blepharo- 
spasm. A constant tearing is complained of by some 
patients. . 

Optic Nerve.—The early involvement of the optic nerve 
in the course of tabes has been known for many years. It 
continues unrelentingly to complete blindness. It is 
generally bilateral, though in the beginning it may involve 
only one side. The percentage of optic atrophies varies 
from 10 to 48, according to the statistics. Uhthoff found 
that ro to 15 per cent. of tabetics suffer from optic atrophy. 
Every primary optic atrophy is now considered a symptom 
either of tabes or of paresis. The optic atrophy may be the 
first symptom and may precede the other symptoms by 
many years; it usually appears in the preataxic stage; if it 
does not appear then (Berger) the chances of its appear- 
ing at all are very much less. Cases with optic atrophy 
seem to run a benign course in reference to ataxic symptoms; 
Gowers has observed a case where twenty years elapsed 
before the ataxia came on. 
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In the ophthalmoscopic picture the outlines of the disc 
are sharply defined, the color is white with a tinge of gray 
or blue; generally this change precedes the visual disturb- 
ance. . The retinal vessels show but little change, though 
they later become somewhat contracted. According to 
Gowers, the disc becomes gray, spotted and opaque, with 
sharp margins. von Grosz! describes two stages: in the 
first the disc is gray, the vessels unchanged, there is no 
prominence and there is a dull gray discoloration over every 
part of the disc. After some years the disc became whiter, 
particularly in the external half, and the openings in the 
lamina appear. v. Grosz believes the first stage to be a 
degeneration, while in the second a destruction of the nerv- 
ous elements takes place. Leri? also distinguishes two 
phases, the first a grayish discoloration of the disc lasting 
for only a short time, up to one or two years, while the 
second stage is characterized with the white disc and an 
- increasing loss of sight. 

The loss of sight is gradual, insidious, generally affecting 
one eye before the other, and leads on an average to. blind- 
ness in two to three years. 

Uhthoff distinguishes two types of field disturbance: 
Ly“ Dhewoptiemerveud uniformly involved. Loss of central 
vision with peripheric field contraction, the color field for 
green and red are first affected. II. Partial involvement 
of the optic nerve. The affected part is a sharply defined 
sector or a peripheric contraction with preserved central 
function. The subgroup where the visual disturbance 
begins as a central scotoma is an unusual one. This 
represents but 2 per cent. in Uhthoff’s experience and in 
practically all of these there was some peripheric disturb- 
ance present. This holds also for the hemianopsias. The 
tabetic optic atrophy is a disease starting from the pe- 


1 Grosz, Die Erscheinungen d. Tabes am Auge, Zeitschrift f. Augenheilk., 
Vol. II, p. 503, 1899. 

2 Leri, Etude du nerf optique dans l’amaurose tabétique, Nouv. iconogr. 
de la Salp., 17, No. 5. 
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riphery and ascending from the retina. Disturbance of 
color sense is often an early and characteristic sign. In 
the first type even with nearly normal vision the color fields 
are affected. 

According to Sanger,! there are three forms of visual- 
field disturbance: (1) Loss of central vision and irregular 
peripheric defect. The color fields gradually diminish, loss 
of green, then red, yellow, and finally blue. The optic 
nerve is involved in its entire diameter. These cases run 
a rapid course. Pathologically a simple degeneration 
without inflammation; mercury is contraindicated. (2) 
The optic nerve is partly attacked by the atrophy. The 
defect in the field is sharply separated from the still normal 
part. This rarely remains stationary. The fields show 
sharply defined sector-like defects which include one or 
more sectors. (3) Uniform concentric defect with good 
central vision and good color perception in the preserved 
parts. In these cases there is a ring-form atrophy. In 
this group it is difficult to determine whether a perineuritic 
optic neuritis is not present like in syphilis. 

Fuchs? does not believe that any deduction as to prog- 
nosis can be drawn from the fields. In addition to the 
ordinary cases, there are three very unusual types of field 
defect : (1) Marked concentric contraction with good central 
vision, like glaucoma. (2) Centralscotoma. This scotoma 
is at first round, central andrelative. It enlarges to include 
the blind spot and becomes absolute. With this there is 
an accompanying peripheric contraction and the eye be- 
comes blind. This distinguishes it from the usual toxic 
form; the optic nerve is, moreover, pale from the beginning. 
(3) Bitemporal hemianopsia. This results from a tabetic 
focus in the chiasm; on the other hand, a complicating 
syphilitic pachymeningitis at the chiasm may complicate 
tabes. 

+ Sanger, Ueber die Tabische Sehnervenatrophie. Verh. d. Ges. deutscher 
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According to Sanger, hemianopic defects indicate cere- 
bral lues. A central scotoma may be present in acquired 
as well asin hereditary lues, as a result of a neuritis of the 
papillo-macular bundle; this does not occur in straight 
tabes. A sharply circumscribed central scotoma must not 
be confounded with a diminution in color perception in the 
central field as occurs not infrequently in tabes. Ex- 
amination of the eye furnishes the best means to distinguish 
between tabes and pseudo-tabes luetica or to recognize a 
combination of tabes and cerebro-spinal lues. Cerebro- 
spinal lues and tabes are often very much alike; they may 
be continuous, thus the optic nerve of a tabetic may show 
neuritic changes (tabes with syphilitic meningitis). As 
for tabes and pseudo-tabes leutica, the atrophic process in 
the optic nerve in the latter condition is always secondary, 
descending from a central inflammatory affection; it is 
purely a degeneration. In true tabes the optic atrophy is 
always bilateral. One-sided optic atrophy speaks for 
syphilis and variations in vision characteristic for syphilis 
can be observed combined with varying functional dis- 
turbances in the other cranial nerves. Furthermore, in 
tabes loss of vision always shows ophthalmoscopic changes, 
while in cerebral lues the fundus may be normal and the 
pallor of disc develop later. } 

The syphilitic infection preceding tabes is usually a mild 
one. It has repeatedly been observed that the usual mani- 
festations of syphilitic eye disease are absent in those 
afflicted with tabetic atrophy, furthermore the latter 
patients seem usually strong and healthy. 

Juvenile Tabes.—Cantonnet! concludes from 89 cases of 
juvenile tabes that this rare disease is always due to 
hereditary syphilis or syphilis acquired in earliest youth. 
Direct tabetic heredity is rare. As opposed to the tabes 
of adults, the juvenile form usually affects girls (two- 
thirds of the cases). The first symptom is apt to be dis- 
turbances of the bladder and amblyopia. Ataxia is about 


1 Cantonnet, Archiv d’ophthal., 1907, p. 708. 
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50 per cent. less frequent than in the tabes of adults. 
Arthropathies are more frequent. Absolute iridoplegia is 
rare. Ocular paralyses do not occur as frequently as in 
adults. In one case monocular diplopia was described and 
nystagmus. In about 14 per cent. of the cases other symp- 
toms of hereditary syphilis were present in the eyes; kera- 
titis, chorio-retinitis. Optic atrophy is very frequent, 
43.9 per cent. The prognosis for sight is worse, while for 
life it is better than in adults. Juvenile tabes may go 
into paresis. 

According to Barkan,! primary optic atrophy occurring 
in children with reflex iridoplegia, anisocoria, loss of knee 
and ankle reflexes, no ataxia, lancinating pains, pares- 
thesias, trophic and bladder disturbances, are cases of 
juvenile tabes on an hereditary or acquired base, and re- 
semble adult tabes. Optic atrophy is relatively more fre- 
quent, the Romberg sign and the ataxia are less frequent. 
Prognosis is bad for sight. Barkan has been able to collect 
16 additional cases to the 51 mentioned by Marburg.’ 

Stargardt,? in his very important monograph on the 
causes of optic atrophy in tabes and progressive paralysis, 
states that the belief that optic atrophy in tabes and pro- 
gressive paralysis is due to an ascending degeneration of the 
nerve and that it begins in the ganglion cells of the retina 
and that it is to be regarded as a system disease, is an un- 
proven hypothesis. His examination of well-preserved 
retinas have never shown changes which are to be regarded 
as primary. The peripheric part of the orbital optic nerve 
has never shown changes which can be regarded as primary. 
The development of the optic atrophy, according to. this 
author, takes place only in the intracranial part of the optic 
nerve, in the chiasm, and very infrequently in the pos- 
terior part of the orbital optic nerve, in the tract and in this 


1H. Barkan, Zur Frage der Infantilen und Juvenilen Tabes, Wiener klin. 
Wochenschr., 1913, No. II. 

2 Marburg, W. k. W., 1908, No. 13. 
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geniculate bodies. In these places he has shown that not 
only degenerative but also exudative processes can be 
observed, the exudative processes preceding the degenera- 
tive ones. The exudative processes resemble the inflam- 
matory changes of the brain cortex in paresis, both as 
regards their cellular elements and their vascular changes. 
Both processes, exudative and degenerative, depend upon 
the same infectious agent, which can only be regarded as 
the spirochete. 

Degenerative and exudative processes may be observed 
in the tissue surrounding the chiasm. They may also 
attack the olfactory nerves, the oculomotor nerves, the 
central gray and the adjoining brain, even the hypophysis. 
These inflammatory processes the author believes belong 
to the group of the late syphilitic non-gummatous diseases 
which include aortitis, choroiditis, arthropathies. 

These views, though presenting many new and suggestive 
ideas, have not been accepted, principally because they do 
not conform to certain clinical features. 


The ocular symptoms of other system diseases of the 
spinal cord are of but little significance when compared to 
their importance in tabes. 

Hereditary Ataxia (Friedreich’s Disease).—This condi- 
tion occurs in.a number of members in the same family, 
always before the twentieth year, usually between the fifth 
and the fifteenth. The principal symptom is ataxia of 
the lower extremities. The strength of the muscles is 
preserved, sensation is not disturbed, there are no cerebral 
symptoms except disturbances of speech and nystagmus. 

The only and constant eye symptom is nystagmus, which 
is not the usual oscillating nystagmus but consists in nys- 
tagmic movements, particularly in the lateral excursions 
of the eyes similar to the form observed in multiple sclero- 
sis. Many authors regard nystagmus as an ataxia (motor 
incodrdination) of the ocular muscles. 
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Posterolateral Sclerosis.—The ocular symptoms are the 
same as found in tabes, though they are not nearly as fre- 
quent as in the latter condition. Their frequency depends 
upon the degree to which the posterior columns are in- 
volved. The symptoms consist in progressive optic atro- 
phy, iridoplegia and paralysis of the ocular muscles, sec- 
ondarily an involvement of the trigeminal and facial nerves. 

Congenital Spastic Paralysis (Little’s Disease).—This 
corresponds to spastic spinal paralysis with the addi- 
tion of cerebral complications. These cerebral changes 
are often the primary ones and the motor tracts in 
the cord are secondarily affected. Premature birth, 
difficult labor, compression of the skull during labor, are 
all of etiological importance. 

An important ocular symptom is strabismus which is 
usually concomitant, rarely paralytic. This strabismus 
does not differ particularly from the usual concomitant 
squint, though it is said to be more frequently alternating. 
Divergent strabismus 1s much more unusual. The stra- 
bismus is a cerebral symptom whose origin is not under- 
stood. The symptom next in importance is nystagmus. 
Finally, optic atrophy has been described in a few cases. 

Anterior Poliomyelitis——As the pathological change 
in this disease occurs in the gray substance in the 
anterior horns of the spinal cord, there are no eye symptoms 
unless the cranial nerves are involved, which is very un- 
usual. In the cases where ocular symptoms have been . 
present, the clinical picture has not been that of a straight 
spinal infantile paralysis but there have been associated 
symptoms indicating involvement of the brain, of the 
medulla and of the meninges. If the poliomyelitic process 
extends upward, it will first attain the region of the facial 
and abducent nuclei, where it usually terminates and the 
oculomotor region is practically neverinvolved. Thereare 
no records of any involvement of the optic nerves nor of 
pupillary disturbances. Temporary nystagmus has been 
observed by the writer. 
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Lundsgaard! draws attention to the occurrence of ocular 
paralyses in epidemics of poliomyelitis and especially in 
the cases which run an atypical course. Medin has shown 
that the cranial nerves may be exceptionally affected in © 
poliomyelitis. In 49 children with characteristic paralysis, 
he found affections of the facial and abducent nerves, 
oculomotor paralysis in one and external ophthalmoplegia 
inone. In all of the cases the disease began with fever, the 
child then developed a paralysis of an ocular muscle. ‘The 
fever may last from a few days to one week, the child 
complains of feeling ill, and of headache. There sometimes 
is stupor, pain in the extremities and pronounced perspira- 
tion, and there may be gastric and intestinal disturbances. 

Acute Ascending Paralysis (Landry’s Paralysis)—In 
. this condition there is a paralysis which begins in the 
lower extremities and involves by traveling upwards 
the upper extremities and the medulla. The condition 
frequently terminatesin death. Investigations have shown 
pathological changes in the peripheric nervous system. Of 
the ocular symptoms the ones which are most important — 
are the paralyses of the ocular muscles, and of these the 
abducent nerve is the most frequently involved, generally 
bilaterally. This abducent paralysis may be accompanied 
by the involvement of other ocular muscles. Optic neuritis 
has been described in a few cases which, however, points 
to a peripheric orgin for the ascending spinal paralysis. 

Myelitis—Myelitis is an inflammatory process of the 
spinal cord which affects the entire cross-section at various 
levels or extends along the length of the cord and includes 
the medulla. The eyes are infrequently involved; of the ° 
ocular complications that of the optic nerves is the most 
important. The optic nerves are involved in the form of 
an optic neuritis, retrobulbar in character, which explains 
the marked diminution of vision with often an inconstant 
ophthalmoscopic picture. The loss of vision usually is 
sudden. It increases rapidly and often leads to blindness 


1Lundsgaard, K. M. f. A., p. 734, 1913. 


DISEASES OF THE NERVOUS SYSTEM 177 


which, however, is only transient and is followed by more 
or less complete recovery. The blindness may last some- 
times for a number of weeks, though in these cases recovery 
is still possible. In other cases the loss of vision is only 
partial, though this is not as frequent as the transient and 
complete amaurosis. Both eyes are generally not involved 
at the same time, and there is an intervening interval of a 
number of days. 

With the loss of vision the ophthalmoscope reveals either 
an optic neuritis or a choked disc. A symptom which is 
of considerable importance is the intense pain in the orbits 
and in the forehead which accompanies the development 
of the visual disturbance. This pain is marked upon at- 
tempted movement of the eyes and upon pressure of the eye 
balls. The visual disturbances frequently precede the 
spinal symptoms by days or months. ‘The visual fields 
have shown a variety of defects without suggesting a 
typical visual field anomaly. 

Pathological examination has shown an analogy between 
the process in the optic nerves and in the spinal cord. The 
optic tracts, chiasm and optic nerves can all be involved. 
It is now believed that a common cause produces both 
processes. The cause is not known; syphilis was found 
present in one-third of the cases (Uhthoff) and in others 
there was a history of cold or of an infection. The other 
ocular symptoms are of secondary importance. 

Multiple Sclerosis.'.—The pathological process in mul- 
tiple sclerosis is an inflammatory one with multiple foci 
leading to sclerosis, of insidious onset and of intermittent 
course. The beginning occurs probably in childhood, 
many years before any symptoms appear. The most 
important early symptoms are ocular disturbances. 

The optic nerve is frequently affected (in 50 per cent. of 


1 Uhthoff, Graefe-Saemisch. 
Marburg, Handbuch d. Neurologie. 
Mathilde Windmiiller, Uber die Augenstérungen bei beginnender Multiple 
Sclerose, Inaug. Diss., Marburg, Ig10. 
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the cases) and is often the first symptom which precedes 
the other symptoms by years. Visual disturbances in 
multiple sclerosis are more frequent than in any other 
nerve disease, tumor of the brain excepted. When the 
inflammatory process in multiple sclerosis invades the 
optic nerve, there are symptoms of a retrobulbar neuritis. 
The proximity of the inflammatory focus to the papilla 
determines the ophthalmoscopic picture which is either an 
optic neuritis or an atrophy particularly of the temporal 
segment. 

The opthalmoscopic changes are: (1) incomplete optic 
atrophy, usually out of proportion to the visual disturb- 
ance wherein lies the greatest difference from toxic ambly- 
opia; (2) optic neuritis; and (3) choked disc. In one- 
third of the cases the optic nerve lesion is one-sided. The 
visual disturbances may be caused by a lesion situated 
in the optic tracts without ophthalmoscopic changes. 

The onset is often sudden, like an acute retrobulbar 
neuritis in nasal sinus disease with rapid loss of sight. 
The condition may exist for some time before extending 
to the macular fibres, when the patient will first notice 
a serious defect in sight. In so per cent. the progress, 
however, is gradual. Characteristic is the fleeting dis- 
turbance of sight, it can entirely recover, though ophthal- 
moscopic changesremain. In the very severe cases there is 
improvement, in the slower cases the amount of sight varies, 
relapses occur, but the cases never go on to blindness. - 
This acute retrobulbar neuritis was formerly often re- 
garded as ‘“‘rheumatic.’” An acute optic nerve affection 
with rapid development and as rapid improvement occur- 
ring in the young who were previously healthy, without 
known cause, and especially with no signs of lues or an 
intoxication, should suggest beginning multiple sclerosis. 

The field also shows a variety of changes, of which a 
central scotoma is the most frequent. To this may be 
added some peripheric contraction of the field, or the pe- 
riphery may alone be involved. The scotoma is usually 
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bilateral and relative rather than complete, and therefore 
easily overlooked. It occurs in about 50 per cent. of the 
cases. Peripheric contraction of the field with a normal 
center was observed in 6 per cent. Combination with 
hysteria must be remembered; this can cause peripheric 
contraction of the field. 

A frequent symptom is nystagmus which is either con- 
tinuous or appears in the extreme positions. ‘True nys- 
tagmus occurs in 12 per cent. The terminal nystagmus 
occurs in other nerve diseases and sometimes normally 
in healthy persons. 

The ocular muscles are affected in 46 per cent. of the 
cases. The paralyses are slight, incomplete, and may pre- 
cede the other symptoms. The VI nerve paralysis is most 
frequent, and isolated branches of the III nerve (ptosis) 
are not infrequently affected, paralyses of the associated 
(convergence or divergence) ocular movements have been 
reported. One-sided incomplete ocular muscle paralysis 
of usually transient character is typical. There are no 
pupillary disturbances. 

Bodily exertion and fatigue cause distinct diminution 
of vision when an optic lesion is present. Uhthoff was 
the first to describe this phenomenon and it is often referred 
to as Uhthoff’s symptom. A peripheric green staining of 
the cornea has also been described (Kaiser, Fleischer, and 
Salus). 


Syringomyelia.—This disease consists in the formation 
of cavities which occur in the gray substance and in the 
central portion of the spinal cord and in the medulla. It 
usually runs a chronic and progressive course. Ocular 
symptoms occur when the upper part of the dorsalcord, 
the cervical cord or the medulla are involved. The optic 
nerve changes consist in optic atrophy, optic neuritis, or 
papillcedema. In most cases where there had been a pro- 
gressive simple atrophy with blindness a complication with 
tabes or paresis was present. The association of syringo- 
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myelia with tabes is not an infrequent one, and tabetic 
eye disturbances are not uncommon. Optic neuritis or 
papilleedema must also be regarded as due to a complica- 
tion either in the form of hydrocephalus or tumor or menin- 
geal conditions. Some authors have laid particular weight 
upon the presence of a concentric contraction of the visual 
field without pathological changes in the eye grounds. 
This symptom, according to Uhthoff, must be regarded as 
due to complicating hysteria. Paralyses of the ocular mus- 
cles are not infrequent. The one most frequently found 
is an abducent paralysis usually one-sided, rarely bilateral. 
This is explained by the fact that the abducent nucleus 
is the one which is situated the furthest down. The spinal 
process sometimes extends to this location, while the region 
of the trochlear and oculomotor nuclei is not involved 
In some of the cases the anomalies of the ocular muscles 
are due to a complicating tabes, paresis, etc. Nystagmus 
and nystagmic movements in the terminal positions are 
relatively frequent in syringomyelia. The pupils fre- 
quently show a difference in size. This has been found 
present in 25 per cent. of the cases and is generally due to 
a disturbance of the sympathetic nerve. 

The symptom of contracted pupil is of great diagnostic 
importance for syringomyelia as this sympathetic disturb- 
ance occurs much more frequently in this condition than 
in any other disease of the nervous system. The other 
pupillary symptoms are usually due to a complication with 
tabes, etc. The trigeminal nerve is frequently involved 
and is often the only cranial nerve involved. -The form 
in which the sensation is disturbed is a peculiar one, inas- 
much as it shows the segmental character indicating a 
central process. The eye, the conjunctiva and the eye 
lids are much less frequently involved than the other parts 
of the face. 


Diseases of the Vertebree.—When the vertebre of the 
lower cervical and the upper dorsal cord are affected with 
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involvement of either the cilio-spinal center or of the eighth 
cervical and the first dorsal roots, along which the oculo- 
pupillary fibres of the sympathic pass from the spinal cord 
to the sympathetic ganglia, the ocular fibres of the sym- 
pathetic nerve are paralyzed. The most important symp- 
tom is a contraction of the pupil with preserved reaction 
to light anda narrowing of the palpebral fissure. ‘The 
eye ball does not sink back unless the sympathetic paralysis 
is an old one. This sympathetic paralysis is usually 
one-sided. Optic-nerve changes have been described in 
diseases of the vertebre. They are very unusual and 
according to Uhthoff are due to: cerebral complications. 


HYSTERIA! 


The symptom-complex of hysteria is an unusually com- 
plicated one. No anatomical cause for hysterical symp- 
toms has ever been shown at autopsy, and there is no 
anatomic change in the eye ground in hysteria which can 
be brought in any connection with the disease or with 
hysterical amblyopia. | 

Hysterical symptoms are not in frequently associated 
with organic nerve disease; particularly must the connection 
with multiple sclerosis be remembered, where the eye 
symptoms, such as changes of the optic nerve with ophthal- 
moscopic findings, are often the first, preceding the others 
for many years. Another organic disease which may be 
associated with hysterical eye symptoms is sclerosis of the 
cerebral arteries. ‘Traumatic lesions of the eyes with 
pathological changes in the eye grounds (fracture of the base 
of the skull with involvement of the optic or other ocular 
nerves, central retinitis from dazzling, injuries to the occipi- 
tal lobe, etc.) may later become complicated with hysterical 
functional disturbances in the form of traumatic neurosis. 

1Uhthoff, Graefe-Saemisch, Vol. 1X, 3, p. 1592. 

de Lapersonne et Cantonnet, Manuel de Neurologie oculaire, p. 318. 


de Schweinitz, in Posey and Spiller, The Eye and Nervous System, Lip- 
pincott, Phila., 1906. 
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Hysterical Blindness.—Bilateral amaurosis is less fre- 
quent. than monolateral in hysteria. In most cases the 
bilateral hysterical amaurosis occurs suddenly just as it is 
apt to disappear suddenly. The duration of the blindness 
can be divided into: (1) the transitory form lasting for 
a few days; (2) conditions lasting for two to six weeks; 
(3) long continuous ones lasting from months to years. 
The attacks of blindness may relapse and be intermittent. 
In general a single attack is the more frequent and it lasts 
for a short period, from two to six weeks. Seventy per 
cent. occur in women, generally under the thirtieth 
year. As regards the exciting cause, there apparently is 
no association with hysterical attacks, though it frequently 
follows psychical disturbances which have existed for 
some time. A trauma, bodily or psychic in nature, may 
be the inciting factor. Injuries of the eye and of its sur- 
rounding parts, even if they are slight in nature, may cause 
hysterical amaurosis. Operations not only on the eye but 
on other parts may also beacause. Rarely the amaurosis 
begins spontaneously; as these cases are not frequent, 
particular care must be exercised against overlooking 
organic complications on the part of the nervous system, 
such as multiple sclerosis or cerebral lues. 

Wissmann,!in a study of Uhthoff’s cases and of the litera- 
ture found in 140 cases of hysterical amaurosis, hysterical 
changes of general character present in 78 and ocular 
symptoms in 50. The general symptoms varied from 
circumscribed island-like areas of anesthesia to complete 
sensory hemianesthesia, from partial paresis to complete 
hemiplegia, from globus hystericus to the marked picture 
of pseudo-meningitis. In monolateral amaurosis the gen- 
eral symptoms were usually on the same side. Among the 
ocular disturbances, changes in the external ocular muscles 
were present in 27 out of 50 cases, the internal muscles 
were affected in 34, in some both were affected. In general 


1 Augensymptome bei Hysterie, Vossius’sche Beitr. zur Augenhlk., Mar- 
hold, Halle, 1914. 
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the other changes consisted in blepharospasm, pseudo- 
paralytic ptosis, spasm of convergence and deviation of the 
eyes in various directions. 

The pupillary reaction in hysterical amaurosis is pre- 
served, though the size of the pupil varies; anisocoria may 
be present and the pupillary reaction be retarded. 

The diagnosis of hysterical amaurosis is sometimes 
extremely difficult in the absence of other symptoms, 
especially when it occurs as the only symptom in children 
and occasionally in adults. The cases of hysterical 
amaurosis which do not recover are very infrequent. Hys- 
terical amaurosis is to be regarded as a psychical one. The 
retina as well as the visual center perceive the visual im- 
pression but this picture is neutralized unconsciously by 
the mind. It is often difficult to decide between hysterical 
amaurosis and simulated blindness. 

The change in the visual field which has the greatest 
diagnostic significance in hysteria is the uniform concentric 
contraction. Disturbances of sensation are a frequently 
associated symptom of this defect of the field. If they 
occur in the characteristic form of hemianzsthesia includ- 
ing half of the head and the sensory organs of that same 
side (hearing, smell and taste), they present a typical 
symptom-complex of hysteria. The sensory disturbances 
need not be truly hemianesthetic, but may be partial, 
zone-like, or island-formed anzsthetic areas of the skin. 
In general, concentric contraction of the visual field is 
usually complicated with other sensory disturbances; when 
these are absent, the question of simulation or of an organic 
disease must be considered. The concentric contraction 
is usually bilateral and is apt to be more marked on the 
side where the sensory disturbances are the greater. The 
relation of concentric field contraction to sensory disturb- 
ances of the eye has been frequently discussed. One 
author believes that concentric contraction is always pro- 
portional to a disturbance of sensation of the eye, particu- 
larly of the cornea. Thisis denied by Binswanger. Never- 
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theless this is a frequent complication, and according to 
Uhthoff a sensory disturbance of the conjunctiva is more 
frequent and more easily demonstrable than that of the 
cornea. Most authors regard distinct concentric contrac- 
tion of the field as of decided diagnostic value in hysteria. 
The concentric contraction varies in degree; this variation 
determines the functional character. A characteristic is 
that orientation is not lost. ‘The linear extent of the field 
at various distances remains the same, “‘tubular character,” 
instead of being proportional to the distance. 

A central scotoma has been described by some in hys- 
teria, but it does not belong to the clinical picture of hys- 
terical amblyopia, and suggests a complication with mul- 
tiple sclerosis. Typical homonymous hemianopsia is not 
a ‘symptom of hysteria. | 

In hysteria the concentric peripheric contraction of the 
field is accompanied with a contraction for color perception 
_ which is described either as achromatopsia or a dyschro- 
matopsia. A complete loss of color perception is very 
unusual. Dyschromatopsia means a simultaneous con- 
traction of color perception. The color outlines are 
crowded together but preserve their physiological sequence 
or their order is changed; sometimes the color outlines 
interlace. A number of other types of field defects have 
been described! which are not typical for hysteria but are 
found rather in neurasthenia and traumatic neurosis. One 
of these is the ‘‘fatigue’”’ field in which the abnormal 
fatigue of the patient can be demonstrated by determining 
the meridians in the order of a clock dial and the outline 
of the field will correspond to a spiral curve with one end 
nearest the point of fixation. The other form is Foerster’s 
shifting field (““Verschiebungstypus’’), which depends on 
the fact that the appearance of an object makes a stronger 
impression than its disappearance. 

An occasional symptom of hysteria is that the outer 
world appears in a particular color. 


1 de Schweinitz, p. 614. 
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Ocular Muscles.—The disturbances in the motility of 
the eye in hysteria are often complicated because they are 
spastic in nature. Individual muscles are not usually af- 
fected, but associated or disassociated ocular movements 
suffer, in other words, movements which are under the 
voluntary influence of the patient. The diagnosis of an 
hysterical ocular-muscle anomaly depends greatly on the 
presence of other hysterical manifestations, as it is rarely 
the only symptom of hysteria. According to Mauthner, 
the frequency of hysterical ocular paralysis is in direct 
proportion to the possibility of a voluntarily produced lesion. 
A true paralysis is extremely uncommon. Uhthoff has 
not seen a single definite case, though there are a number 
of observations in literature which apparently prove the 
possibility of an isolated ocular paralysis. In any case, 
they are very rare and this holds especially true for ptosis 
which in only individual cases can be regarded as a true 
paralysis, as it is usually due to a spastic condition on the 
part of the orbicularis. Conjugate deviation of the eyes 
has been observed during an attack. Paretic disturbances 
of the disassociated ocular movements, particularly of con- 
vergence, is sometimes an hysterical symptom. Typical 
oscillating nystagmus can not be regarded as a symptom 
of hysteria. 

It is frequently difficult to distinguish between a spasm 
and a real paralysis of an ocular muscle. Spasmodic con- 
ditions of the orbicularis are common and vary in degree 
from slight fibrillation to marked blepharospasm. ‘The 
orbicularis, according to Wissmann, was affected in 66 per 
cent. of the eye changes. This spasm is either one- or 
two-sided, and may be intermittent or permanent. It is 
important, in this connection, to observe the state of the 
other muscles of the face, for spasm of the facial mus- 
cles is frequently combined with tonic contraction of 
the orbicularis. In hysterical children blepharospasm is 
frequent and may be the only symptom. The develop- 
ment of the blepharospasm is generally a gradual one fol- 
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lowing inflammatory external diseases. of the eye. . The 
ptosis is spastic (pseudo-paralytic), and rarely paralytic. 
Charcot and Parinaud were the first to clearly describe 
pseudo-paralytic ptosis. The condition is characterized 
by a lowering of the eye brows with obliteration of the 
frontal ridges, the palpebral fissure is not entirely closed, 
and the margin of the lid has a wavy form. The upper lid 
hangs down in concentric folds of skin, and a slight eleva- 
tion of the lower lid is sometimes observed. 

Spastic conditions of the external ocular muscles pro- 
duce complicated conditions and the double images are 
difficult of interpretation. Among the spasms in hysteria 
those of the internal recti are the most marked. In this 
convergent strabismus there is no defect in motility though 
diplopia can be demonstrated. The spastic hysterical con- 
vergent strabismus is either continuous or intermittent. 
Monocular diplopia and polyopia in hysteria are probably 
- due to incomplete spasm of the accommodation. Spasm 
of the accommodation is a frequent accompaniment of 
spasm of the outer muscles (convergence) and amblyopia. 
Macropsia or micropsia is often an hysterical symptom 
which, according to Parinaud, is sometimes associated with 
hysterical amblyopia and is more frequent than monocular 
diplopia. 

Some authors state that the pupils in hysteria are wider 
than normal. It was formerly believed that the reaction 
of the pupils to light in an hysterical attack was preserved; 
but a number of authorities have shown that the light 
reaction may be affected or abolished under certain condi- 
tions in hysteria. 3 

Among the sensory disturbances 1n hysteria the trigemi- 
nal nerve is frequently involved and circumscribed areas 
of anesthesia which include the eye have been found pres- 
ent, though there is a normal diminution in the conjunc- 
tival and corneal reflexes in advanced years. ‘The combi- 
nation of hysterical amblyopia, concentric visual field con- 


DISEASES OF THE NERVOUS SYSTEM 187 


traction with disturbances of the corneal and conjunctival 
reflexes is frequent, though not the rule. 


EPILEPSY 


Genuine epilepsy must be distinguished from the symp- 
tomatic which can be caused by a variety of intracranial 
lesions. Examination of epileptics during attacks have 
given either negative findings, or venous stasis of the eye 
grounds together with general cyanosis of the face. 
Uhthoff! has never found distinct contraction of the retinal 
vessels with pallor of the optic nerves. In his experience 
pathological eye changes in genuine epilepsy are infrequent. 
Inflammatory changes at the disc are not a symptom of 
genuine epilepsy. Subjective disturbances in the aura 
before the epileptic attack have been frequently described. 
The functional concentric contraction of the field, particu- 
larly in connection with an epileptic attack, is not an 
unusual symptom. The refractive conditions of epilep- 
tics are not particularly different from those of normal 
individuals. Uhthoff noted only the marked degrees and 
received the impression that perhaps the high grade 
congenital refractive anomalies are somewhat more 
frequent in epileptics than in the normal. 

The opinions of certain authors on the favorable effect 
of the correction of muscular imbalance in epileptics are 
exaggerated and too optimistic. It is quite easily under- 
stood that very nervous epileptics suffer more from uncor- 
rected refractive anomalies and disturbances of motility 
than others do; on the other hand, the therapeutic impor- 
tance of their correction in preventing the onset of epileptic 
attacks has surely been over-estimated. 

Spasmodic contraction of the eye muscles at the begin- 
ning of the epileptic attack is a frequent symptom, particu- 
larly the lateral deviation of the eyes often accompanied 
with nystagmic oscillations. During the epileptic attack 
the pupils are reflexly immobile and dilated. It has been 
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generally accepted that a distinct symptom of epilepsy 
was the abolition of the pupillary reaction during an attack, 
whereby it could be distinguished from an hysterical attack 
where the pupillary reaction is preserved. A number of 
authors have shown, on the other hand, that exceptionally 
the pupillary reaction in an hysterical attack may be lost 
and at the same time it may be preserved in the epileptic 
attack. 

At the beginning of the epileptic attack the pupils become 
widely dilated, then contract, and during the attack do not 
respond to light nor upon any attempted convergence of 
the eyes. Sensory stimuli are not capable of dilating the 
pupils during an attack. During the intervals the pupils 
of the epileptic do not show any particular change. Uh- 
thoff thought that in some of his patients the pupillary 
reaction to light was perhaps an exceptionally active one 
and that the contraction was promptly followed by a cer- 
_ tain amount of dilatation. : | 


TRIGEMINAL NEURALGIA (Tic Douloureux) 


The V nerve is the one most frequently affected by 
neuralgia, particularly in persons with neuropathic tend- 
encies. The neuralgias are generally due to some organic 
cause, most frequently a neuritis of the V nerve or of the 
Gasserian ganglion, caused either by a poisoning from 
alcohol, tobacco, lead, diabetes, gout or an infection such 
as influenza, syphilis, malaria, or rheumatism, or from dis- 
ease of the teeth and of the nasal sinuses. ‘There is a form 
which is regarded as senile and arteriosclerotic. , 

The attacks are often preceded by curious sensations of 
itching, creeping, though most frequently they develop 
suddenly. The sensibility is never normal; there may be 
anesthesia, particularly in the old and in the severe cases, 
but more frequently the skin, the conjunctiva and the 
cornea are distinctly hyperesthetic. Photophobia and 
slight blepharospasm are practically always present in. 
ophthalmic neuralgia. ‘There are also vasomotor disturb- 
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ances. In addition to the point of painful pressure at the 
supraorbital foramen, there may be a tender point some- 
what nearer the superior oblique pulley and another at the 
lobe of the nose, and one at the frontal and parietal emi- 
nences. Between the attacks the patient usually has no 
pain, possibly some sensations of heaviness and of heat, so 
that he will avoid every sudden movement, very bright 
lights, ocular fatigue and cold. 

In tic douloureux, in addition to neuralgia, motor troubles 
aremarked. Instead of there being a slight blepharospasm, 
the blepharospasm is intense, the pain is atrocious and the 
prognosis 1s worse.° 

The affection is usually one-sided and one or two branches 
of the V nerve are involved. The pain is often terrific. It 
can continue for several minutes and repeat itself for hours. 
The pain is frequently associated with tearing of the 
affected eye and increased nasal secretion. ‘There may be 
spasms in the muscles of the face. In two-thirds of the 
cases the first branch (ophthalmic neuralgia) is involved. 
The pain is situated over the eye, radiates backwards, there 
is a pressure point at the supraorbital foramen. There are 
forms of neuralgia which are localized to the eyeball 
(ciliary neuralgia). The severe pain is then either in the 
eyeball or directly back of it, with tearing, redness of the 
conjunctiva and photophobia. The writer has observed 
so severe a case of ciliary neuralgia that the eyeball had 
to be removed. 

dhe cases of neuralgia vary in severity. There are 
those which recover after a few weeks, and some which 
continue for years. The severe neuralgias are particularly 
frequent in advanced years. 


HERPES ZOSTER OPTHALMICUS (Ophthalmic 
Zona) 


Herpes zoster, notwithstanding the associated corneal 
anesthesia, is an irritative symptom of the V nerve. The 
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attack is usually preceded by neuralgic pain accompanied 
by general malaise, nausea, fever and loss of appetitie. 
An eruption then develops suddenly in the form of erythem- 
atous plaques on an cedematous surface which is most 
marked in the upper lid and the eye is sensitive to light. 
Yellowish vesicles appear on these plaques after a few hours 
and often unite to form large blebs. They are situated 
along the passage of the nerves, anteriorly forming vertical 
lines on the forehead, somewhat diverging as they pass 
backward. A characteristic is that this eruption never 
crosses the median line and in the great majority of the 
cases it is one-sided. Occasionally the eruption turns 
purulent or hemorrhagic. After a few days the vesicles 
dry up, dark crusts form which leave white scars. The 
pain persists for a long time and 1s accompanied by a curi- 
ous anesthesia. Herpes zoster is now regarded as an 
acute infection of the spinal ganglia by an unknown infec- 
_ tious agent. A toxic cause is also accepted as it has been 
observed in poisoning with coal gas, gout and diabetes. 

In 60 per cent. of the cases there are ocular complications, 
the conjunctiva being affected most frequently, in the form 
of vesicles with discharge and anzesthesia. 

Complications on the part of the iris are less frequent. 
The iritis may be either mild or serious when secondary to 
corneal lesions. Reduced intraocular tension is not infre- 
quent. The affections of the optic nerve and of the ocular 
muscles should be regarded as due to the same cause as 
produces the zona. 

According to Fage,! the paralytic symptoms may affect 
the entire III nerve or only produce ptosis or mydriasis. 
Involvement of the IV and VI nerve are exceptional, though 
all ocular muscles may be involved. In these cases a slow 
recovery is the rule. 

The corneal complications are the most important. 
They occur in 35 percent. of the cases. One of these forms 
is interstitial keratitis, usually localized to the central parts 


1 Fage, Rec. d’ophthal., p. 209, 1909. 
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of the cornea. The most frequent corneal complication, 
however, are ulcers following vesicles. They are accom- 
panied by corneal anesthesia. After a number of weeks 
the corneal lesions usually improve, leaving opacities. 
Sometimes the ulcers become infected and any of the com- 
plications of a severe corneal ulcer result. It is stated 
that ocular complications follow an involvement of the 
nasociliary nerves so that they are always accompanied 
by an eruption on the side of the nose. This is described 
as ‘“‘Hutchinson’s law,’’ though its correctness is denied by 
some. After an attack of zona persistent supraorbital 
neuralgia may ensue. 


OPHTHALMIC MIGRAINE! (Scintillating Scotoma) 


Ophthalmic migraine is that form of migraine which is pre- 
ceded by pronounced visual disturbances. The visual dis- 
turbances vary in degree and in kind, though no specific 
ocular changes have ever been observed. The malady 
usually occursin middle life. It may run a very protracted 
course. If the first attacks begin in advanced age, organic 
disturbances (diseases of the cerebral vessels, nephritis) 
should be considered. The attack usually consists, after 
certain prodromal symptoms or without these, of a sudden 
disturbance of sight, usually of a scintillating character, 
lasting from a number of minutes to a half hour, then 
gradually disappearing, followed by headache, which may 
be accompanied by nausea and vomiting. 

The visual disturbances can be divided into two groups: 
(1) the simple transitory disturbance; (2) disturbances of 
a scintillating and spectral character. There are varying 
grades found in the first group, from slight fogging to 
complete amaurosis. This form may attack one or both 
eyes. In some cases only a part of the field is involved 
(hemianopsia) ; very rarely there is transverse hemianopsia, 
and Antonelli has described a central scotoma which en- 


1 Flatau, Lewandowsky Handbuch d. Neurologie, Vol. IV, p. 361. 
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larged to occupy the entire visual field. The second group is 
very much more frequent; in this the striking symptom is 
the scintillating, sparkling, often spectral character of the 
visual disturbance. The fog may have a continuous mo- 
tion, like heated air over a stove, in other cases there are 
symptoms of light, or some form of figures with spectral 
colors which surround the margin of the scotoma or pene- 
trate the scotoma. Scintillating scotoma generally begins 
with a brightly burning point appearing in a circumscribed 
part of the field, usually near the middle line. It enlarges, 
takes on a zig-zag, fortification-like figure in constant mo- 
tion and in colors, extends gradually to the periphery and 
diappears in from a few minutes to a half hour. Some- 
times the onset and the progress may be reversed from the 
periphery to the center. Both eyes are usually attacked 
though the phenomenon may occur in one eye. The entire 
field is more frequently involved than half of the field. 
- The scintillating symptoms generally precede the scotoma, 
though the reverse condition has been described. The form 
of visual disturbance sometimes varies and the same pa- 
tient may have a number of attacks of simple obscuration 
and then an occasional complicating scintillating scotoma. 

After the scotoma has disappeared, the headache begins. 
This headache is usually very intense, rather more severe 
than in simple migrain. It is frequently accompanied 
with nausea, vomiting and vertigo and the attacks may 
last from one to three days. Its site corresponds to the 
affected eye, though in some cases it is situated at an en- 
tirely different part of the head; if the visual disturbance 
is hemiopic, the headache affects the opposite half of the 
head. 

Exceptionally the headache begins the attack and the 
- visual disturbance follows, or the visual disturbance may 
be present without migraine (formes frustes). There is a 
form of migraine with associated symptoms of sensory epi- 
lepsy (migraine accompagnée of Charcot) in which paresthe- 
sias occur in half of the body. A further complication 
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is aphasia of motor character which may be either com- 
plete or relative. In the latter case the patient is able 
with the greatest diffictulty to articulate a few words.’ This 
condition continues from a few minutes to several hours. 
The course, in general, is that the attacks disappear with- 
out leaving marked defects, though in some cases there 
are distinct signs of mental involvement, loss of memory, 
mental slowness, -diffuseness, the affected individual may 
become eccentric and irritable. Sometimes the symptoms 
become permanent, as for instance the aphasia or the 
visual disturbances. 

The examination of the retina, particularly during the 
attacks, has always given negative findings. The correc- 
tion of refractive errors or of muscular imbalance has not 
exerted any influence on the attacks. 


OPHTHALMOPLEGIC MIGRAINE 


In this form of migraine the attacks are accompained by 
paralysis of the ocular muscles. Up to the present time 
97 cases have been reported. ‘This form was described by 
Mobius as “‘periodically recurring oculomotor paralysis’ 
It occurs in cases where from the early youth or childhood 
there are recurring attacks of oculomotor paralysis accom- 
panied with headache and vomiting. Mobius separated 
these cases from true migraine, while Charcot believed the 
ocular paralysis to be but a symptom of the migraine, and 
gave the syndrome its name of ophthalmoplegic migraine. 

This condition occurs usually in middle age. The attack 
consists in migraine accompanied with ocular paralysis. 
There is usually a one-sided severe headache localized to 
the neighborhood of the eye, the forehead, and the temple. 
After the pain has existed from one to two days or more, the 
paralysis usually ensues in the distribution of the oculo-— 
motor nerve and the headache then ceases. Sometimes the 
patients will have an attack of pain lasting for weeks or 
months before the ocular paralysis appears and relieves the 
pain. 

13 
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The prodromal headache may vary in the same individual 
and sometimes occurs at the same time with the ocular 
paralysis. It is nearly always one-sided and on the same 
side where the ophthalmoplegia develops. The headache 
is usually severe and accompanied with nausea and vomit- 
ing. In most cases this migrainous symptom-complex 
precedes the ophthalmoplegia, in other cases the symptoms 
consist in a sense of depression, restlessness and scintillating 
scotoma. The last symptom has been known to occur for 
days before the ocular paralysis. ‘There may be epileptic- 
like symptoms, psychical disturbances or disturbances of 
the sympathetic nerve. 

The ocular paralysis, in most cases, affects the III nerve, 
rarely the VI or the IV. Sometimes there is a combined 
lesion of two or three ocular nerves. The oculomotor 
paralysis is usually on the side of the headache. It is 
usually a complete one, both external and internal branches 
being involved. The eye is turned out or out and down, 
with restricted motility, ptosis, dilated pupil and paralysis 
of accommodation. This complete III nerve paralysis 
appears in the first attack and is repeated in all subsequent 
attacks. Sometimes in the first attack a few of the muscles 
only are affected, and later the paralysis becomes complete. 
In a small proportion of cases the III nerve paralysis is 
not a complete one or the paralysis may extend without 
becoming complete or the incomplete involvement may 
vary in the same person. Up to the present time two cases 
have been reported in which exclusively the IV nerve was 
affected, and four where the VI nerve was involved. Some- 
times two or three of the ocular nerves may be involved in 
the same patient. ‘There are three cases on record in which 
all three of the ocular muscles have been involved. 

The duration of the ocular paralysis varies in the indivi- 
dual attacks—generally it lasts only one or two days, though 
it has lasted for a number of weeks or months. As a rule 
the ocular paralysis disappears completely or slight residual 
symptoms remain. The muscle gradually recovers in from 
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several weeks to three months. In the early attacks com- 
plete recovery may occur, but later some of the muscles are 
apt to become permanently paralyzed. The period between 
the attacks varies; frequently the intervals are long, 
attacks occurring only once or twice a year, sometimes at 
intervals of several years. The longest intervals have been 
between six to ten years. ; 

Complications have been described on the part of the 
other cranial nerves (the V nerve) and of the optic nerve 
(hyperemia, optic atrophy, scintillating scotoma, visual 
field disturbances). The most frequently described com- 
plication is the scintillating scotoma and the hemianopsia, 
which may be accompanied with other disturbances seen 
in associated ophthalmic migraine. It is remarkable that 
these patients who suffer from ophthalmoplegic migraine 
have sometimes in earlier life suffered from simple migraine. 
Both forms of migraine may occur early in life, as has been 
stated, and the forms may vary in the same patient, though 
it is very rare that attacks of ophthalmoplegic hemicrania 
are later followed by simple migraine. Ophthalmoplegic 
migraine is rarely observed without intermediate attacks 
of simple migraine. This shows that there is a close rela- 
tion between these two forms, as has been particularly 
dwelt upon by Charcot. 

Spicer and Ormerod! found that in recurring one-sided 
headache, with vomiting and prostration the slight attacks 
pass off in a few hours, the more serious ones last several 
days accompanied with sudden and more or less complete 
III nerve paralysis. In the early attacks recovery takes 
place, then with recurring attacks the function of the IIT 
nerve becomes permanently impaired. These authors 
have collected 36 cases of recurrent paralysis of ocular 
nerves; usually of the III sometimes of the VI, mixed or 
bilateral. No other migraine symptoms were present 


1 Recurrent Paralysis of the III Nerve, T. O.5., 96. 
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except headache. Karplus! found at post-mortem a 
fibroma completely involving the nerve. 


TIC? 


Tic consists in momentary lightening-like contractions 
limited -to a small group of muscles, chiefly of the face. 
These contractions apparently occur without cause. A . 
tic limited to the eye lids is very frequent. It occurs 
generally in the form of clonic, rarely of tonic spasms; in 
the latter case, after an abnormally long contraction of the 
eye lids the lids are kept half closed. In all of these ocular 
tics, conditions of irritation of the eye have usually been 
the original cause. Blepharospasm occurs as clonic con- 
- vulsions in the form of constant blinking or the contraction ; 
is more permanent when the eyes remain closed for some 
time. Orbicularis spasm occurs in chorea, migraine, epi- 
~lepsy and hysteria. 

Convulsive tic in hysteria generally affects both eyes; 
both eyes suddenly close and then open just as suddenly. 
The spasm can be relieved by pressure on some points in 
the V nerve. Traumatic neuroses after slight injuries to 
the head are sometimes followed by functional orbicu-:- 
laris spasm. Blepharospasm may be a senile symptom. 

Spasm of the facial nerve is caused reflexly by painful 
affections of the conjunctiva and of the cornea, by carious 
teeth or any other affection of the V nerve, and the condi- 
tion may be associated with tic douloureux. Given a dis- 
position to a condition of this kind, any local irritant will 
produce the tic. Neuropathic individuals are particularly 
liable. There is a form of contracture in the distribution 
of the facial nerve after facial paralysis which should be 
separated from true facial spasm. Facial spasm is usu- 
ally one-sided and clonic, though it may be combined with 

1Zur Kenntniss d. periodischen oculo-motorius Lahmung, W. kl. W., 
1895, Nos. 50-52. 


2 Fritz Mohr, Lewandowsky Handbuch. d. Neurologie. 
Oppenheim’s Lehrbuch, p. 1641, 1914. 
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tonic contractions or these two forms may alternate. 
When the orbicularis is tonically contracted the skin of the 
forehead and of the adjoining parts of the nose and mouth 
is wrinkled, causing distinct furrows in that half of the 
face. 

Clonic contractions vary in intensity from being hardly 
distinguishable to active grimaces. The condition usually 
comes on in paroxysms, influenced very much by mental 
and physical unrest. In many cases, particularly in ble- 
pharospasm, pressure points exist in the distribution of the 
‘V nerve and where compression arrests the spasm. 

In addition to the facial spasm, symptoms of other ner- 
vous diseases are frequently present, such as hysteria, 
epilepsy, hemicrania, psychosis, etc. The course is usually 
chronic, though intermittent, and the prognosis is not 
favorable. In most cases there are relapses and the condi- 
tion is more or less permanent. 


SYMPATHETIC DISTURBANCES 


Differences in the size of the pupil are often due to a 
lesion of the sympathetic nerve and it is important in this 
connection to be on the lookout for other ocular sympa- 
thetic symptoms. These consist in ptosis of moderate 
degree accompanied by miosis. The upper lid not only 
droops but the lower lid is somewhat raised, due to a 
paresis of the smooth muscles in the eye lids. After the 
paresis has existed for a certain length of time, the eye 
ball sinks back and the instillation of cocaine causes but 
little dilatation of the narrowed pupil. This is particu- 
larly noticeable on instilling cocaine in both eyes. The 
narrowed pupil reacts to light and to convergence. The 
difference in pupils is more noticeable by reducing the 
illumination in which the normal pupil dilates, while the 
narrowed pupil practically does not change. 

In addition to the ocular signs there are vasomotor dis- | 
turbances of the same half of the face. Horner’ showed 


1 Uber eine Form von Ptosis, Kl. Monatsbl., f. Augenhlk., 18609. 
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that there are two periods in a sympathetic paralysis dur- 
ing which the pupil remains contracted and the lid-opening 
narrowed. In the first period there is increased redness, 
increased perspiration and temperature on the affected side. 
In the second period the paralyzed side is pale, there is an 
atrophy of tissue (enophthalmus) reduced temperature and 
and absence of perspiration. These symptoms generally 
go under the name of Horner’s syndrome, to which the 
French add the name of Claud-Bernard. To repeat, the 
characteristic paralytic oculo-sympathetic symptoms are: 
miosis, slight ptosis, enophthalmos, vasomotor disturbances 
and hypotony of the eye. 

One-sided sympathetic paresis usually means a struma 
in which the size is not as important as the position and 
the toughness of tumor tissue. The condition is also pro- 
duced by affections of the apices of the lungs, tumors of - 
the cervical glands, scars in this region, aneurysms of the 
carotid and carcinoma of the cesophagus. If the sympa- 
thetic paresis is associated with paralysis of the arm, the 
condition is regarded as a root lesion, in contradistinction 
to Erb’s plexus affection. In other cases it indicates a 
fracture of the cervical vertebree. Sympathetic paralysis 
with crossed body symptoms and uncrossed trigeminal 
disturbances indicate the site of the affection to be below 
the pons on the side of the sympathetic symptoms. Sym- 
pathetic paresis may occur in syringomyelia, hema. 
and cervical myelitis. 

If the paresis is not distinct, the cocaine test can be 
applied. In each eye the same amount of cocaine, one 
drop of a 5 per cent. solution is instilled. After fifteen 
minutes the normal pupil and palpebral fissure are dilated; 
the paretic is only slightly changed or not at all. 

One-sided sympathetic irritation is very much less fre- 
quent than the sympathetic paralysis. It is associated 
with dilated pupil, dilated palpebral opening, exophthalmos, 
occasionally with one-sided Graefe symptom. The causes 
are the same as those that lead eventually to a paralysis. 
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Heterochromia has been brought into relation with a 
sympathetic paralysis. Mayou! has reported on hetero- 
chromia iridis associated with paralysis of the sympathetic 
nerve in early life. There was drooping of the upper eye 
lid and miosis. The history of a difficult forceps labor 
suggested a birth injury. Bistis? has made a similar ob- 
servation and has confirmed the association of sympathetic 
paralysis and heterochromia by animal experimentation. 


1 Mayou, T. O. S., 1910, p. 196. 
J Pistie, arch, of Ophth:, Vol, XLIV, p. 433, 1915. 


III. DISEASES OF GLANDS WITH INTERNAL 
SECRETION 


EXOPHTHALMIC GOITRE! (Basedow’s 
Disease) 


This is a disease which usually occurs in the third or 
fourth decade and affects women more frequently than 
men. ‘There is a distinct heredity and symptoms of nerv- 
ousness or hysteria generally precede, though a psychical 
or mental shock often serves as the actual cause. There 
may be a history of bodily over-exertion, pregnancies, or 
illnesses before the attack. The three cardinal symptoms 
are: (1) tachycardia; (2) struma; (3) exophthalmos. The 
first is the most important and the earliest symptom: the 


_ pulse rate is 120 to 140, increasing on excitement. The 


thyroid tumor comes on later; it may not be apparent 
though gland is diseased. Exceptionally exophthalmic 
goitre develops in the other thyroid diseases. 

Though the eye symptoms in exophthalmic goitre | 
occupy a prominent place, they do not permit any deduc- 
tion as to course, severity or outcome; the other symptoms 
on the part of the heart, nervous system and metabolism 
are more important. 

Exophthalmos.—The exophthalmos is generally bilateral, 
though at first it may only affect one side, and then it is 
usually the left. It variesin grade and at times. Absence 
of exophthalmus is not very unusual (formes frustes). The 
eye can be pressed back into the orbit. Pressure on the 
facial veins will cause increased exophthalmos. An abnor- 
mal distention of the orbital veins is probably present. 
The eyes are pushed straight forward and their motility 

1 Hans Eppinger, Handbuch d. Neurologie. Lewandowsky, Berlin, 1913. 

Oppenheim, Lehrbuch d. Nervenh’lk. 1914 


Sattler, Graefe-Saemisch-Hess. 
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is not restricted. This symptom is usually the last car- 
dinal symptom to develop and it is absent in 20 per cent. 
(Sattler). It also stands in no relationship to the severity 
of the affection. 

It is necessary to distinguish in the symptoms of ex- 
ophthalmos between a protrusion of the eye ball and a 
widened palpebral fissure. This symptom which can be 
best recognized on profile view does not necessarily mean 
an enlarged palpebral opening. It is sometimes more 
pronounced on one side than on the other. The exophthal- 
mometer has shown that a difference is quite frequent, 
particularly in the beginning of the disease. It is not pos- 
sible to find a connection between the protrusion which is 
more marked on one side with a struma which is more 
developed on the same side, though if half of the struma 
has been removed by operation it is not unusual to find 
that the protrusion on the operated-on side has disappeared. 

Sattler has collected 10g cases of one-sided exophthalmos. 
The degree of the protrusion varies and is not parallel to 
the intensity of the general symptoms. If it varies, there 
is an association with the intensity of the palpitation and 
the general condition. The exophthalmos is often a late 
symptom and remains as the last sign after recovery. In 
" severe cases the protrusion may be so marked that a cover- 
ing of the scleraisimpossible even insleep. Luxation of the 
eyeball is a very unusual symptom. ‘The exophthalmos, 
according to Sattler, is the result of cedema of orbital 
tissues following vasomotor disturbances. In favor of this 
view is the frequently observed cedema of the eyelids and 
the findings at the operation of resection of the outer mar- 
gin of the orbit after Dollinger. 

Widening of the Palpebral Opening (Dalrymple).—This 
is due to an abnormal retraction of the upper lid and is often 
confused with protrusion. The wide opening of the lids is 
more properly spoken of as Dalrymple’s sign. The wide 
palpebral opening is not the direct result of the protrusion 
of the eyeball. This symptom is also not equally present in 
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both eyes. It may be present in only one side and it also 
varies greatly in its intensity. The wide opening shows a 
portion of the sclera both above and below the cornea, and 
is frequently a very early symptom being present without 
protrusion. It is caused by contraction of the unstriped 
tarsal muscles. ; 

Graefe’s Symptom.—This is a remarkable disturbance 
of the association in movement of the upper lid, a lagging 
behind of the upper lid on looking down. In looking up- 
wards the association is also disturbed as the upper lid 
moves independently and more actively than the eye ball. 
In the mildest forms the rim of sclera is first seen on looking 
downward. This symptom occurs in individuals who do 
not suffer from Basedow’s disease. Like the protrusion, 
it may be present on one side independent of whether the 
protrusion is one or both-sided. This symptom is due to 
increased tonus of the levator palpebre superioris (M6bius). 

Jessup and Edmond believe to have observed an in- 
creased gaping of the lids after adrenalin or cocaine. This 
has not been confirmed by Sattler. Sattler now has ac- 
cepted the theory of Mobius, who believes that there is an 
exaggerated tone of the muscles which keep the eye open, 
which is permanent in Basedow’s and transient in condi- 
tions of excitement. As the muscles which are enervated — 
by the sympathetic are not concerned, there must be an 
increased tone of the elevator of the eyelid. Gifford found 
that the turning of the lid under these conditions was 
difficult. 

Stellwag’s symptom is a lessening of the reflex closure 
of the lids. In the normal three to ten closures of the up- 
per lid occur in the minute, while in Basedow’s disease this 
may not occur but every few minutes. 

Mobius’ symptom is the insufficiency of convergence. In 
Basedow’s disease the eyes soon give up the attempt to 
converge. This does not depend upon the protrusion of 
the eyes or upon the lid conditions, and indicates an in- 
sufficiency of convergence. 
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Other Eye Symptoms—Mydriasis, nystagmus and dis- 
turbances of accommodation are unusual symptoms. In 
exophthalmic goitre Loewi’s phenomenon is often present 
dilatation of the pupil after instillation of adrenalin. Cases 
of optic atrophy are of interest, because in animals after 
thyroid feeding optic atrophy has resulted, and in patients 
who have been treated on account of myxcedema, with long 
continued doses of thyroid gland, optic atrophy has been 
observed. Another symptom is unintentional tearing, 
which is regarded by some as an early symptom. It has 
seemed to the writer that the tearing in these cases may be 
due to a displacement of the lacrymal point as the stretch- 
ing of the lids from the exophthalmus causes an inversion 
of the lacrymal points. In severe Basedow’s disease par- 
alysis of ocular muscles may occur. Bilateral ophthalmo- 
plegia externa, paralysis of associated movement or of 
individual muscles have been described. 

From imperfect protection, the cornea may suffer from 
infiltrations which in turn may lead to any one of a number 
of serious conditions; moreover, the drying of the super- 
ficial corneal layer invites infection. It can not be shown 
that a diminution of the sensibility of the cornea is a 
frequent symptom. As to the corneal suppuration, it 
must particularly be insisted upon that the imperfect 
covering or insufficient tears can not be regarded as the 
cause for all cases. Both eyes are frequently affected, 
and the most energetic treatment seems sometimes without 
avail. 

A most serious corneal complication is a purulent dis- 
integration of both cornee. This is seen in cases of unusual 
severe Basedow, though it has been observed in cases 
where there was no exophthalmos. Sattler regards this 
complication as directly due to a toxic action on the*cornea. 
Jessop! states that in one case after tarsorrhaphy the cornez 
sloughed. There was extreme exophthalmos so that the 


1 Three Cases of Exophthalmic Goitre with Severe Ocular Lesions, T. O. 
S., 1896. , 
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eyes became easily dislocated. As soon as the cornez was 
affected, no treatment had any effect. In the other 
two cases, corneal necrosis occurred without operation. 
Twenty-five cases of corneal involvement are tabulated. 
Nettleship advised thorough suture of the lids, as local 
treatment was of no avail. Charles H. Mayo recommends 
in severe corneal complications, sympathectomy and advises 
against suture of thelids. F. A. Juler'favors orbitalincision 
and free tarsorrhaphy to relieve the pressure of the globe 
against the lids. The writer succeeded in saving a desperate 
case by suturing the lids together after widely splitting 
them as suggested by Priestley Smith? and making releasing 
incisions’ in the skin at the orbital margin. 


MYX@DEMA 


One of the characteristic signs of a cessation of thyroid 
function is changesin the skin. There is a gradual thicken- 
ing of the skin which is mostly noted in the face and hands, 
and the eye lids are frequently first affected. The skin 
becomes dry and inelastic. The thickening, particularly 
noted below the chin, and the changes in the hands are 
quite characteristic. A nearly constant symptom is a loss 
of hair which is noted not only on the scalp but in the eye 
brows. Groenouw speaks of a quivering of the eye lids 
on the patient’s attempt to close them, which is however 
not characteristic but is frequently observed in a number of 
nervous diseases. F 

There are changes secondly in the nervous system, though 
these on the part of the cranial nerves are relatively unusual. 
According to Eppinger, the patients frequently complain 
of defective eye sight, though there is no characteristic eye 
lesion.” Disturbances in the ocular muscles do not occur, 
though the patients frequently close their eyes, apparently 


APO 2S, TOL, Ds5G. 
2 Priestley Smith, T. O. S., 1913, p. 71. 
3’ Bishop Harman, T. O. S., 1913, p. 74. 
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unintentionally. A contraction of the visual field above 
has been described, though this may be the result of a 
prominence of the upper eyelids. Further characteristics 
consist in: slowness of speech, loss of memory and general 
lassitude. 

The intelligence gradually deteriorates and hallucinations 
of the various senses have been observed. ‘The cause is an 
atrophy of the thyroid gland. A reduction in thyroid 
activity retards the chromaffine system, while the activity 
of the pancreas and of the epithelial bodies is increased. 

In addition to these disturbances of the lids and of the 
eye brows, a number of ocular diseases have been brought 
in connection with myxoedema, such as interstitial kerati- 
tis, optic atrophy, optic neuritis and cataract. The proof 
of this relationship is difficult to bring. Collins! reported 
the case of a woman aged fifty-eight, with skin condition 
characteristic of myxcedema, who developed an opacity in 
the cornea, a central grayish haze in the superficial layers 
which he regarded asa deposit of mucin and which cleared up 
under thyroid treatment. <A very interesting association 
is that of myxcedema with bitemporal hemianopsia sugges- 
tive of the associated enlargement of the pituitary gland 
with an atrophy of the thyroid. Derby’ has reported on 
- bitemporal hemianopsia in myxcedema, and finds that only 
in the rarest cases of myxoedema, cretinism and similar 
diseases, is there an enlargement of the hypophysis sufficient 
to cause optic nerve symptoms. Bordley*® has obtained 
good results in the treatment of malignant uveitis with 
thyroid extract without stating that myxcedema was the 
cause! for the eye disease. Dunn‘ believes that hypothy- 
roidism should be considered as a cause in iridocyclitis. 
The ciliary body, according to this author is particularly 
sensitive to toxemia and readily responds to thyroid treat- 


eC AIS. Les :;\ 1907. 

2 Derby, Diseases of the Optic Nerve in Myxcedema, J. A. M. A., 1912. 
8 Bordley, Arch. of Ophth., Vol. XLIV, 1915. 

4 Dunn, Lancet, May 29, 1915. 
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ment on account of its vascularity. The author gives the 
extract: 3 grains twice daily for adults. In the treatment 
of myxcedema thyroid extracts have given good results. 
Coppez!, however, warns against the excessive use of this 
remedy as it has produced optic atrophy. 


TETANY? 


This disease is characterized by trophic disturbances in 
the hair, teeth, nails, lens and general disturbances of 
metabolism. The nails are cast off or are extremely fragile. © 
The hair can be completely lost. <A sign of tetany in the 
early period of life shows itself in the teeth. There are 
defects in the formation of the enamel and in the ossifica- 
tion of the dentine; transverse ridges with round holes are 
formed. The teeth most frequently involved are the in- 
cisors and the teeth directly adjoining. The defect in the 
teeth, according to Phleps, occurs more frequently than 
cataract. 

A very important trophic disturbance is the development 
of cataract. This has been demonstrated more frequently 
in the tetany of adults than in children, and appears in 
the severe form after struma operation with injury to the 
epithelial bodies as well as in the tetany of maternity, 
though it is not unusual to find it in the other forms. In 
the acute, severe forms it occurs together with changes in 
the hair and in the finger nails. In the chronic relapsing 
types it often occurs without these. 

Hesse and Phleps’ investigations have shown that zonular 
cataract occurs to an unusual degree in the latent cases of 
tetany, where acute exacerbations were present only°in 
early childhood. Lenticular changes, according to these 
authors, occur in juvenile tetany much more frequently 
than was previously believed. At the same time it must | 
be insisted upon that in these cases the changes need not 


1 Coppez, Archives d’ophth., p. 656, 1900. 
2 Eduard Phleps, Lewandowsky Handbuch. d. Neurologie. 
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be gross and that they do not produce in most of the pa- 
tients any subjective symptoms. In many cases there are 
only isolated marginal delicate linear or punctate opacities 
with however a typical perinuclear distribution. The 
proper examination requires a dilatation of the pupil. The 
cataract in some cases is the only prominent change re- 
maining after a tetany which has been recovered from many 
years previously, and demands notwithstanding a negative 
anamnesis, a careful investigation for latent signs of in- 
sufficiency of the epithelial bodies. The opacities are usu- 
ally in the form of a zonular or of a diffuse lenticular opacity, 
more rarely of an opacity of the nucleus or of the ante- 
rior polar variety. In general, both lenses are affected. 
Similar changes in the lenses were observed in experimental 
animal tetany and occasionally in the new-born of human 
beings and animals suffering from tetany. 

As to the histological characteristic of a tetany cataract, 
in analogy with the trophic disturbances of the teeth, the 
opacities of the lens in their formation point to a periodic 
development, inasmuch as normal lens substance is present 
between individual layers of opacity. Pineles has drawn 
attention particularly to the connection of lenticular 
opacities with trophic disturbances, and this author men- 
tions the frequency with which cataract develops in other 
diseases of the glands with internal secretion, asin diabetes 
(pancreas, adrenals). All of these trophic disturbances 
involve tissues of ectodermal origin. 

The rachitic etiology of zonular cataract nevertheless 
still occupies its dominating position. In the absence of 
exact neurological examinations, Frank, who has written on 
the nature of convulsions in zonular cataract, can not ex- 
clude latent tetany. Moreover, rickets and tetany are 
often associated. Hesse and Phleps have shown the exclu- 
sive etiological significance of tetany for zonular cataract. 
They were the first to institute systematic examinations 
in a large number of patients with zonular cataract. They 
found in their 43 cases distinct symptoms of tetany in 81 
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per cent., and if we regard the cases where-tetany can not: be 
definitely excluded, this number is increased to 90. They 
conclude that in zonular cataract and in many varieties 
of cataract occurring in the presenile age tetany is the 
cause. They, moreover, believe that the lens may be 
affected in other form than in the typical zonular form in 
tetany. 

Fischer and Triebenstein! examined a series of patients 
with senile and presenile cataract for evidences of tetany. 
They particularly examined the mechanical irritability of 
the ulnar nerve. This was done before and after examina- 
tion for Trousseau’s symptom. Among 68 patients 60 
(88.2 per cent.) gave distinct symptoms of latent tetany. 
In only 11 per cent. were these absent. A control test 
was made of 12 patients of the same age. This showed 
that there were no signs of tetany in 10, present in one, 
and. in one questionable. It should be stated that in 
Rostock tetany is not very unusual, and that quite a 
number of latent cases have been observed in the nerve 
clinic. 


PITUITARY LESIONS? 


In the hypophysis, just as in the thyroid gland, we can 
divide the symptoms into two groups according as they 
are caused by an over- or an under-production of hypophy- 
seal activity. The symptoms which are produced by an 
over-production result in the condition known as gigantism, 
or as acromegaly, according to whether the condition oc- 
curs before the full skeletal growth or after. On theother 
hand, the conditions of insufficient pituitary activity give 
us the symptoms of dystrophia adiposo-genitalis (Froelich). 

1K. M. f. A., Vol. LII, p. 441. 

2 Henschen, Lewandowsky Handbuch d. Neurologie. 

Cushing, The Pituitary Body, Lippincott, 1912. 

Uhthoff, Graefe Saemisch-Hess, II ed. 

Schueller, Lewandowsky Handbuch. 


Schueller, Roentgendiagnostik, d. Gehirnkrankheiten in Allg. Chirurgie 
des Gehirnkr’k, Part II, 1914. 
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The hypophysis consists of a larger anterior or glandula 
lobe and a smaller posterior or nervous lobe bound together 
by a middle portion. The anterior lobe consists of cell 
columns which are surrounded by broad vascular sinuous 
spaces. ‘The posterior lobe consists in a thin layer of cells 
which in places near the anterior lobe shows a thickening. 
An accumulation of these cells may lead to a cystic collec- 
tion of colloid-like material. The pars anterior is a typical 
gland with internal secretion. Its colloid secretion is evacu- 
ated into the blood stream. In the pars nervosa the hya- 
line masses are the result of secretory activity. These are 
emptied into the liquor by way of the infundibulum. 

The three parts of the hypophysis have different func- 
tions. The secretion of the anterior glandular lobe is con- 
nected with processes of growth in the skeleton and in 
connective tissue. An over-function of this lobe with the 
formation of adenoma leads in the growing individual to 
the unnatural development of the skeleton, in the full- 
grown to those curious connective-tissue thickenings sug- 
gestive of the picture of acromegaly. The posterior lobe 
consists of the nervous elements, the neuro-hypophysis, 
and its secretion is important for metabolism and the geni- 
- tal glands. In its injury the symptom-complex of dystro- 
phia adiposo-genitalis results. Schafer has shown that the 
middle portion, characterized by the presence of colloid, 
has an action upon the kidney vessels and kindey cells, 
and under certain conditions causes polyuria. 

The anterior lobe is related to skeletal growth, while the 
posterior lobe furnishes hormones which act upon the heart, 
blood-vessels and kidney, the blood pressure, uterus, etc. 
It seems quite definite that acromegaly depends upon in- 
creased functional activity of the pituitary body and of 
its glandular anterior lobe, but it is not known whether 
the dystrophia adiposo-genitalis syndrome, characterized 
by general adiposity and genital atrophy, depends on an 
underaction of the entire gland or of its anterior portion or 


a dyspituitarism of the posterior lobe. The glandular in- 
14 
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sufficiency causes adiposity, high sugar tolerance, sub- 
normal temperature, impotence, low blood pressure and 
great physical weakness. 

While the anatomy of acromegaly is uniform, the patho- 
logical changes which lead to hypopituitarism are varying. 
The cause is most frequently tumors. These have the 
common features of exerting an injurious effect on the 
gland. The most frequent tumor is the adenoma. Then 
there is a group of epithelial tumors which are called infun- 
dibular tumors and are squamous epithelial growths. The 
third variety are a number of cystic tumors. Then there 
are neoplasms growing in the neighborhood, also aneurysms 
which produce similar changes. All these tumors resemble 
one another microscopically and in their topographic rela- 
tionship. They frequently present cystic formations and 
areas of calcification. The size varies, usually from the 
size of a nut to that of a small orange. Sometimes a part 
of the tumor is situated within the normal or dilated sella; 
a second part extends along the base of the brain; and a | 
thin pedicle often unites these two parts. 

The symptoms of dystrophy are sometimes produced by 
hydrocephalic collections of fluid. These usually distend 
the third ventricle and compress the hypophysis. Similar 
conditions have resulted from circumscribed cyst-like ac- 
cumulations of fluid in the cisterna of the chiasm and after 
circumscribed serous meningitis. . 

The symptoms may be divided, roughly, into four groups: 

1. Local, or neighborhood symptoms. 

2. General pressure symptoms. 

3. Constitutional symptoms, those due to acromegaly 
or to the dystrophia adiposo-genitalis. 

4. Correlation with other glands. 

The most important neighborhood symptoms are ocular 
and are due to pressure on the chiasm. Ocular disturb- 
ances are present in 50 per cent. of the cases. Now that 
our attention has been drawn to these cases, it is remarkable 
how many cases of hypopituitarism come to the oculist 
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and how much more frequent eye symptoms seem to be 
in this condition than in acromegaly. 

The ocular disturbances in hypophyseal disease depend 
upon the anatomic relationship of the optic chiasm to the 
hypophysis cerebri. 

Normally the chiasm is not horizontal, but is inclined from 
above down and from behind forward. Its postero-inferior 
surface does not lie in the optic sulcus, but, as Testut has 
shown, it rests on the anterior part of the tent of the hypo- 
physis, immediately anterior to the infundibulum. 

The hypophysis is situated in the sella turcica, guarded 
in front and back by the clinoid processes, laterally by the 
cavernous sinus and its accompanying nerves, and above 
by the dural diaphragm which is perforated by the infun- 
dibulum, the connecting process between the pituitary 
body and the floor of the third ventricle. 

The ocular symptoms are the result of direct pressure 
by the hypophyseal tumor on the basal visual paths and 
on the motor nerves of the eye. 

As the pathological hypophysis grows in size it enlarges 
the sella in all directions, and as it extends upward it gen- 
erally enlarges the infundibular hole and, like the tumors 
arising in the infundibulum, presses upon the ventral sur- 
face of the chiasm; the visual fibres which cross in the mid- 
dle will first be pressed upon, producing characteristic dis- 
turbances. Within the crossed fibres in the center of the 
chiasm, and in the median line, are the crossed macular 
fibres. The visual disturbances then increase in an irregu- 
lar way, and blindness may result. Characteristic visual 
changes may consequently only be present at a certain 
stage of the morbid process. 

According to Henschen,! the typical course of the visual 
disturbances is as follows: Pressure on the ventral macular 
crossing fibres produces small macular or perimacular 
bitemporal scotomata upward; then pressure on the crossing 
ventral peripheric fibres results in bitemporal quadrant 


1 Henschen, Lewandowsky, Handbuch, Vol. III, p. 751. 
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hemianopsia. Additional pressure then involves the un-, 
crossed fibres, and one eye is blind with temporal hemian- 
opsia in the other, or both eyes are blind. Sometimes the 
color fields are first involved, especially in the upper tem- 
poral quadrant. In general, the development of the field 
defect is irregular and not as stated above, and very differ- 
ent combinations of visual disturbances are observed. 

If the pressure is not exerted on the posterior surface of 
the chiasm, unusual combinations of visual disturbance 
may result from the enlargement of the pituitary tumor 
taking place anterior to the chiasm and then invading the 
orbit, from lateral pressure as Cushing! has observed, from 
an extension along one side of the chiasm, from an involve- 
ment of one or both optic tracts or of the optic nerves, and, 
finally, from a constriction of the optic tract or optic nerves 
by pressure against the anterior cerebral arteries. 

The most frequently observed visual disturbances in 
pituitary disease are defects in the visual field. 

Of these temporal hemianopsia occurs so often, in nearly 
50 per cent. according to Uhthoff,? that it has been for 
many years regarded as one of the characteristic symptoms. 
This hemianopsia, however, is not symmetrical but is ir- 
regular with uneven limits, differing in this respectai te 
Lapersomne et Cantonnet)* from the homonymous hemian- 
opsias. According to Cushing, the primary defect usually 
first involves the color boundaries alone in one upper tem- 
poral quadrant. This is followed by a more or less com- 
plete temporal hemiachromatopsia, possibly with a “‘slant’’ 
in the upper temporal form field, which gradually spreads 
downward until most of the temporal field is involved. 
The nasal field in turn shrinks away from the center as the 
blind field enlarges, though the process seems for: a time 
to be arrested at the macular area. While one eye is blind 
there may be but little defect in the field of the other eye. 


1 The Pituitary Body and its Disorders, Philadelphia, 1912. 
2 Graefe-Saemisch, 2d ed., Vol. XI, p. 1275. 
3 Manuel de Neurologie Oculaire, Paris, 1910, p. 308. 


DISEASES OF GLANDS WITH INTERNAL SECRETION 213 


Cushing says it is of the greatest clinical significance to 
look for more tendencies toward temporal defects, particu- 
larly in the color peripheries. It must not be forgotten that 
bitemporal field defects are sometimes caused by a pro- 
trusion downward of the floor of the III ventricle in in- 
ternal hydrocephalus. 

Homonymous hemianopsia, according to Uhthoff, is very 
unusual. Cushing, on the other hand, finds that homony- 
mous defects or tendencies in this direction are at least half 
as frequent as bitemporalones. In 80 percent. of Cushing’s 
cases the field was involved bitemporally in 27, homony- 
mous in 15; in 36 one or both eyes were blind, so that it was 
impossible to say which of the preceding forms had existed. 
Eight showed unusual or bizarre alterations. The typical 
hemianopsia, where the dividing line goes vertically through 
the point of fixation, is very unusual. The limiting line is 
usually irregular. 

Scotomata, usually paracentral in location, have been 
described by a number of authors. They may precede the 
development of the temporal hemianopsia, or be observed 
on the disappearance of the hemianopsia after operation. 
It is difficult to explain their formation, unless by peripheric 
pressure on the chiasm just as in the case of the optic nerve. 
Nettleship? draws attention to central scotoma in hypophy- 
sis tumor as an early symptom which then goes on the tem- 
poral hemianopsia. Thewriter has observed acase of central 
scotoma associated with bitemporal hemiachromatopsia. 
De Schweinitz and Holloway! believe these scotomas are not 
uncommon, and suggest that more mention of them is not 
made because the visual fields were taken at a time when 
the scotomas were no longer present. 

Concentric contraction of the field has been rarely ob- 
served. It is the expression of a peripheric optic-nerve 
affection. 

1 Central Amblyopia as an Early Symptom in Tumor at the Chiasm, 


PeULS, O77 
2 Section on Ophth., A. M. A., 1912. 
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The course of the visual disturbance is usually slowly 
progressive, just as the growth of the tumor is,slow. An 
intercurrent hemorrhage or cedema, or sudden increased 
size of a cyst, may cause an abrupt aggravation of the symp- 
toms. On the other hand, the onset may be sudden and 
severe, with blindness, and then the condition partly clears 
up (Uhthoff). Daily variations in the field defects have — 
been particularly noted by de Kleijn.? 

Ophthalmoscopic Changes.—Simple optic atrophy is the 
most frequent, and was present in 20 per cent. of the cases 
collected by Uhthoff. Choked disc 1s only about one-half 
as frequent; this is explained by the tumor shutting off the 
entrance to the optic nerve sheaths. According to Cushing, 
a choked disc may become superimposed on the atrophic 
nerve head from the internal hydrocephalus complicating 
the pituitary tumor. Optic neuritis and neuritic atrophy 
are also only about half as frequent as optic atrophy. 
Melchior found atrophy in 27 cases, choked disc in 25, optic 
neuritis in 14. In addition to direct compression by the 
tumor, a number of observers have shown that the optic 
nerves are compressed indirectly through pressure exerted 
against the anterior cerebral arteries. 

The ocular muscles are implicated in between to and 25 
per cent., according to Uhthoff. These are nearly always 
oculomotor pareses, often in the form of ptosis. Affections 
of the other branches have been observed. Complete and 
bilateral oculomotor paralyses are uncommon. Paralysis 
of the abducens nerve is very unusual. Let 

Nystagmus, changes in the pupillary reaction and exoph- 
thalmos have been observed in varying frequency; they are 
of no particular diagnostic importance. 

X-Ray Examination.— Destruction of the sella varies as 
the growth is intrasellar or extrasellar. The intrasellar 
form produces a uniform dilatation of the sella. Its floor 
is depressed, thin and approaches the base of the middle 
cranial fossa. The dorsum is thin, elongated and pushed 


1 Graefe’s Archiv, Vol. LX XX, p. 307. 
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back. The anterior clinoid processes are normal or thick- 
ened or pushed forward.. The extrasellar tumors produce 
a flattened pan-like distention of the entrance to the sella 
whereby the dorsum is thin and shortened, the anterior 
clinoids are shortened and sharpened and the floor which 
is thin does not seem to be nearer to the middle cranial - 
fossa than normal. 

Erdheim has shown that tumors from the hypophysis 
itself, z.e., intrasellar development, deepen the hypophy- 
seal groove while the extrasellar developing tumors, usually 
arising from the hypophyseal ganglion, enlarge the entrance 
into the hypophyseal groove. The first are usually associ- 
ated withacromegaly. ‘The extrasellartumors usually cause 
genital aplasia and obesity. Similar changes to the latter 
can also result from chronic hydrocephalus. 

In differential diagnosts we must consider brain tumors 
situated in any part of the brain with secondary internal 
hydrocephalus. These may cause general cerebral symp- 
toms and if the third ventricle be distended focal symp- 
toms may be present of tumors in the hypophyseal region 
with X-ray deformities and the symptoms of glandular 
insufficiency. These cases can generally not be differen- 
tiated and are regarded as an under-group of the typus 
Froelich. Hypopituitarism has three characteristic symp- 
toms: 

1. Bitemporal hemianopsia. 

2. Trophic disturbance: obesity, general atrophy. 

3. Excavation of sella (X-ray). 

The general symptoms of acromegaly in the typical 
cases are so characteristic that the diagnosis is easy, though 
there may be cases where the skeletal changes are slight 
and the presence of adiposity suggests the typus Froelich. 
In other words, a combination of hypo- and hyperpitui- 
tarism may exist just as we find a combination of the 
symptoms of exophthalmic goitre and of myxcedema. 


IV POISONS! 


Certain agents in toxic doses exercise a selective action 
on definite parts of the visual pathways. This permits 
a subdivision of the toxic amblyopias into the following 
groups: The first group presents the symptoms of a pe- 
ripheral optic nerve lesion characterized by central scotoma 
and a free periphery such as occurs in the frequent alcohol 
and tobacco amblyopia. The second group shows changes 
which primarily are due to lesions of the retinal blood 
vessels; of which quinine amblyopia is the most striking 
example. Collins and Mayou? speak of another group in 
which the eye is affected secondarily to this effect of the 
poisons on the kidneys, as in lead poisoning and of agents 
such as salicylic acid and santonin which directly affect . 
the cerebral visual centers. 

Alcohol.—Of all the poisons which affect the eye, alcohol 
is probably the most frequent. The form of alcohol is 
usually the ethyl variety, though poisoning with methyl 
alcohol gives a very distinct and definite form of eye trouble. 
It seems that the stronger alcohols, such as brandy and 
whiskey, are the ones which exert a deleterious action on 
the eye, while beer or wines do not cause amblyopia. Fur- 
thermore, as Uhthoff states, the ones who are affected usu- 
ally belong to the poorer, laboring classes where the indul- 
gence in alcohol is apt to be excessive while the general 
nutrition of the body is below par. ‘The male sex is very 
much more frequently affected than the female sex, though 


1 Uhthoff, Graefe-Saemisch, Vol. XI, 2, 1901. 
de Schweinitz, Norris and Oliver, System, Vol. 1V, 1900. 
Lewin and Guillery, Die Wirkung v. Arzneimitteln und Giften auf das 
Auge, Berlin, Hirschwald, 1905. 
Wilbrand und Saenger, Neurologie d. Auges, Vol. V, Bergmann, 1913. 
2 Collins and Mayou, Pathology, Philadelphia, Blakiston, I911, p. 196. 
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in East Germany Uhthoff found that women were affected 
in 10 per cent. 

Alcohol affects the eyes either acutely or chronically. 
Acute onset of the visual disturbance after excessive indul- 
gence of alcohol is very unusual and is probably always due 
to the ingestion of methyl alcohol or products which are 
contaminated with this form of alcohol. 

Ethyl Alcohol.—Chronic alcohol amblyopia is character- 
istic for this form of alcohol poisoning and is the frequent 
ocular change in alcoholism. Clinically the amblyopia 
which results from tobacco is identical and as these two 
agents are so frequently used together, the clinical picture 
is the same. It is now generally agreed that alcohol has 
more effect in bringing about this amblyopia than tobacco. 
At the same time either one of these two ingredients alone 
can produce typical toxic amblyopia. Uhthoff investigated 
327 cases of toxic amblyopia and found that in these 
tobacco alone was the cause in 41. In the remaining 286 
the cause was either alcohol alone or alcohol and tobacco 
combined. This toxic amblyopia occurs in patients be- 
yond middle age. In other words, the minimum age is 
about 35 while under 20 the condition practically does not 
exist. 

The visual disturbance is usually a gradual one, and the 
patients at first complain of their vision being fogged, the 
sight then becomes very much reduced. Uhthoff states 
that occasionally a curious improvement in vision takes 
place notwithstanding continued indulgence in alcohol 
and tobacco. An abstinence of alcohol and tobacco causes 
the symptoms promptly to disappear, while a return of the 
patient to his old habits is followed by a prompt deteriora- 
tion of vision. The course is a distinctly chronic one, last- 
ing for weeks and months, often for years. The prognosis, 
as to blindness, is favorable; complete recovery is possible 
if the amblyopia has not advanced too far and the ophthal- 
moscopic changes in the optic nerve are not permanent 
(temporal atrophy). The condition does not go on to total 
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optic atrophy and blindness; the cases reported in literature 
with this outcome Uhthoff believes to have been incorrectly 
observed and a complication overlooked. ; 

The change in the visual field in this form of toxic ambly- 
opia is a typical one. Itis characterized by the periphery of 
the field remaining unaffected, while a central scotoma is 
present. This scotoma is generally relative. Another 
characteristic is that the lesion is always bilateral. The 
usual form of scotoma is a horizontal oval which extends 
temporally from the point of fixation. In some cases there 
are pericentral scotomas which extend from the point of 
fixation in any direction. Uhthoff regards as very charac- 
teristic the observation, first made by Samelsohn, which 
consists in the gradual diminution of the functional distur- 
bance from the center to the periphery of the scotoma so 
that while in the center of the scotoma there is an absolute 
defect, in the periphery of the scotoma the defect is only 
relative or the defect in the center will be for red, green and 
blue, while in the periphery the blue will be recognized. 
The point of fixation is not generally the point where the 
greatest functional disturbance takes place, but this is 
situated somwhat excentrically, a spot which has been 
called by Sachs ‘‘Kernstelle.’”’ Then as the process im- 
proves this is the part in which the functional defect 
disappears last. The peripheric limits of the scotoma 
vary. In marked cases there may be no appreciation for 
red and green. A peripheric contraction of the field, in ad- 
dition to a central scotoma, is a very unusual symptom in 
Uhthoff’s experience, and if this persists, there are probably 
two different anatomical factors present. 

The ophthalmoscopic changes consist in a partial atrophic 
discoloration of the temporal parts of the disc in over 
one-half of the cases (Uhthoff). The nasal half may show 
a certain degree of pallor, though the contrast between the 
two is always present. This discoloration of the temporal 
half in toxic amblyopia does not occur short of some weeks or 
months. There are cases in which it has been absent for a 
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long time. Second, in frequency, the ophthalmoscopic 
changes consist in hyperemia and slight discoloration of 
the disc (8 per cent. Uhthoff). This is usually observed 
only in recent visual disturbances, though as a rule in these 
recent cases the ophthalmoscopic condition is negative. 

The pathology of this condition has been studied by a 
number of authors and is regarded by one group as an 
interstitial neuritis, while the second, basing their views 
upon the examination of the retinal elements by recent 
methods of staining, as a degeneration of the retinal gan- 
glion cells. Experimental investigations of Holden and 
Birch-Hirschfeld have shown pathological changes in the 
ganglion cells of the retina and in the optic nerve. Collins 
and Mayou! regard the retinal changes as primary and . 
the atrophy of the optic nerve as secondary, the leuco- 
cytosis into the nerve serving to remove the débris of the 
broken down medullary sheath; whileother authors believe 
the leucocytosis to be a part of a retrobulbar neuritis and 
the changes in the ganglion cells consequently as secondary. 
Uhthoff found pronounced pathological changes in the 
optic nerves more frequent (14 per cent.) in cases of severe 
alcoholism than in peripheric multiple neuritis (4 per cent.). 

Alcohol amblyopia is frequently complicated with periph- 
eric multiple neuritis. Thus Rennert and Myles Standish? 
found partial atrophic discoloration of the discs in 5 to 6 
per cent. of alcohol neuritis cases, and slight neuritic changes 
in the discs without visual disturbances were present in 
other cases. 

Nicotine.—The harmful effect of tobacco is probably 
due to nicotine or to one of its derivatives, pyridine, which 
is contained in varying quantities in the various forms of 
tobacco. 

The form in which tobacco is used varies in its toxicity. 
Cigarettes are probably the least harmful, the smoking 


1 Collins and Mayou, Pathology and Bacteriology, p. 197, Blakiston, 
Philadelphia, I9II. 
2 Quoted from Uhthoff, /.c. 
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of strong tobacco in pipes and strong cigars are usually 
the toxic conveyors. Amblyopia has even been reported 
after taking snuff and ‘‘dipping,’’ and de Schweinitz men- ~ 
tions its occurrence in those who work in tobacco factories. 
Certain nations, Spaniards and Turks, seem to enjoy a 
relative immunity to the injurious effects of tobacco. To- 
bacco causes a chronic amblyopia and cases of total atrophy 
with amaurosis after nicotine poisoning are questionable, 
and Uhthoff believes that in these cases just as in the cases 
which occur after alcoholism, the complicating optic nerve 
processes of either spinal or cerebral origin have been over- 
looked. The symptoms of alcohol and tobacco amblyopia 
cover one another, so that it is not necessary to repeat 
_ them here. At the same time, tobacco alone can produce 
disturbances of vision, though this has been questioned by 
some authors. The time at which the tobacco affects the 
optic nerve corresponds to what has been said about alco- 
hol. In the experience of one observer the tobacco ambly- 
opia occurred only in individuals who began to smoke before 
the twenty-first year and then usually occurred between 
the fortieth and forty-fifth year. It is evident that those 
in good bodily vigor are less susceptible and disturbances 
of the general health, particularly of a gastric nature, 
seem to be an important predisposing factor. 

Collins and Mayou! state that vascular sclerosis plays 
an important rédle in nicotine amblyopia and if the vascular 
sclerosis be well marked, recovery notwithstanding the dis- 
continuance of tobacco may be delayed or not occur at all. 
- Visual disturbances have been noted in horses after poison- 
ing with a plant known as Australian tobacco. 

Methyl (wood) alcohol causes a sudden loss of eye sight 
accompanied with symptoms of an acute gastro-intestinal 
disorder. Wood alcohol is usually taken in place of the 
ordinary grain alcohol for which it serves as an adulterant 
in cheap whiskey, cordials, Jamaica ginger, bay rum, etc. 
It is inhaled in the process of shellacking beer vats, and var- 

1Pathology, p. 199, l. ¢. 
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_ nishing pianos. Wood has reported a case where wood al- 

_cohol was applied externally to the skin for the relief of 
muscular pains and caused toxic symptoms and blindness. 
After drinking wood alcohol the patient suffers from ab- 
dominal pain, prostration, headache, nausea and vomiting; 
the symptoms may increase and lead to death or recovery 
with blindness. The loss of sight is rapid and complete, 
a slight improvement after a few days is common, but 
sight is again lost. ‘The ophthalmoscope shows slight neu- 
ritic changes and later optic atrophy. Some observers 
have reported on extensive retinal cedema especially along 
the retinal vessels. Fridenberg! has drawn attention to 
a peculiar change which the atrophic disc undergoes in the 
late stages following wood-alcohol poisoning, consisting in 
a deep excavation which resembles a glaucomatous cup 
of a pure white color. The central vessels show signs 
of previous neuritis, and there are atrophic changes and 
pigment about the nerve head in the retina. 

The pupils are dilated and immobile, sometimes move- 
ment of the eyeballsis painful. In the course of the disease 
an early though generally only temporary improvement is 
frequently observed. ‘The prognosis is poor, though some 
cases of restoration of vision are on record. ‘The inhala- 
tion cases are usually milder and recovery occurs. 

Bisulphide of Carbon.—The use of this drug in rubber 
manufacture has led to cases of general intoxication both 
in acute and chronic forms. The latter is the more fre- 
quent, and is generally the one in which the eye is involved. 
The onset of the visual disturbance is a gradual one, 
though exceptionally it begins acutely. The patients com- 
plain of seeing through acloud; there is the characteristic cen- 
tral disturbance of vision with a comparatively free periphery 
of the field and the loss of color perception in the center. 
The condition is usually bilateral and all the reports agree 
on the presence of the central defect with normal periphery 
of the field, characteristic for toxic amblyopia in general. 

1 Fridenberg, T. Am. O. S., 1910. 
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The ophthalmoscopic changes consist in a slight optic neu- 
ritis followed by partial atrophic discoloration, though . 
the fundus picture 1s often negative. On the whole, the 
similarity of the carbon bisulphide amblyopia with that 
of tobacco and alcohol is unmistakable, except that the 
visual disturbance in the former is more marked, develop- 
ing more rapidly with more pronounced ophthalmoscopic 
changes. ‘The cases with visual disturbances show symp- 
toms of general poisoning, such as weakness of the extremi- 
ties, sensory disturbances, headache, vomiting and vertigo. 
A multiple peripheric neuritis may be a co-existing condi- 
tion, though this is unusual and has been reported as gener- 
ally occurring without visual disturbance. 

Iodoform.—At the time in which iodoform was a uni- 
versal remedy in the antiseptic treatment of wounds, 
cases of general intoxication occurred. ‘In some of these 
visual disturbances resulted in the form of optic neuritis 
with the characteristics of a toxic amblyopia with central 
scotoma and a preserved peripheric visual field. This 
later on was followed by a temporal atrophy of the optic ~ 
nerve. 

Stramonium.—Stramonium cigarettes are used in asth- 
matic attacks. After the use of these cigarettes amblyopia 
has resulted which gave the usual toxic symptoms similar 
to those found in tobacco and alcohol. 

Thyroidine.—The treatment with thyroid products, 
which has been very much more general in recent years, 
has led to visual disturbances with symptoms of a retro- 
bulbar neuritis and the presence of a central scotoma. 
According to Coppez, the optic discs show greater changes 
than in the usual toxic cases. They are hyperemic, the 
veins are dilated and tortuous. The ocular disturbance 
does not occur until after the remedy has been used for a 
long time and it is associated with disturbances of the 
general health. The prognosis is good and improvement 
has followed the cessation of the remedy. 
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Quinine.—Quinine causes visual disturbances by affect- 
ing the optic nerve and the retina in a way which is charac- 
teristic and differs from any of the agents just described. 
While the dose is usually a large one, Collins and Mayou 
state the smallest dose recorded as causing defect of sight 
is 5 grams given in 38 hours, and de Schweinitz has seen 
12 grains produce decided temporary amblyopia in a sus- 
ceptible and neurotic woman. Quinine amblyopia has 
been observed in sufficient numbers to demonstrate dis- 
tinct characteristics and a uniform clinical picture. The 
form of development, the course, the visual fields and the 
ophthalmoscopic changes have all contributed to the es- 
tablishment of a particular form of amblyopia, as was first 
described by Gruening and Herman Knapp. The size of 
the dose of quinine which produces the amblyopia varies. 
A certain predisposition or idiosyncrasy is present 1n some 
of the cases and cachectic and weakened general conditions 
facilitate the onset of the amblyopia. In mild cases the 
visual disturbances are transient and are not severe. A 
large dose is usually followed by complete blindness which 
is always accompanied with other symptoms of poisoning, 
particularly with disturbance of hearing. This blindness 
continues for a variable length of time and then gradually 
disappears after a period of hours, or days, or sometimes 
weeks. The central vision is the first to return, while the 
peripheric vision often remains defective in the form of a 
concentric contraction of the field. 

Quinine amaurosis is not permanent, but marked loss of 
sight may persist. The visual disturbance is always 
bilateral. The change in the field consists in a concentric 
contraction of varying degree. ‘This is accompanied with 
a diminution of central vision, though the latter frequently 
is regained to a remarkable extent. 

An interesting and important feature of this amblyopia 
is the ophthalmoscopic condition. The most striking 
change is a change in the vessels. When .the case is ob- 
served early there are symptoms of ischemia of the retina; 
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there is diffuse white clouding of the retina in the region of 
the posterior pole, a cherry red spot at the fovea and the 
margins of the disc are often blurred. In a few days the 
contraction of the retinal vessels and a pallor of the disc 
are distinct. The contraction of the vessels can occur to 
such a degree that they appear almost obliterated. The 
cause for this amblyopia consists 1n circulatory changes in | 
the retina and in the optic nerve and the visual disturbance 
is explained by the ischemic changes in the retina. In 
addition to this action upon the blood vessels some authors 
believe that quinine exerts a paralyzing effect upon the 
light perceiving elements in the retina. Uhthoff regards 
it as doubtful that the contraction of the retinal vessels 
is due to a direct vascular spasm and believes that the 
reduction in blood pressure and the involvement of the 
cardiac action are probably responsible. In the later stages 
distinct anatomic changes develop in the vessels, such as 
thickening of the walls, endovascular processes, obliter- 
ation and thrombosis. In the early stage of the visual dis- 
turbances Holden and others have drawn attention to the 
absence of organic changes in the vessels. They regard 
the ischemia as a predisposing element to which vascular 
changes are subsequently added. Some authors (Holden, 
Druault), based on an examination with recent staining 
methods, have found a degeneration of the ganglion cells 
of the retina. ‘These changes in the ganglion cells are pre- 
ceded by a curious albuminous serous exudation into the 
nerve fibre layers. Holden believes that these retinal 
changes are probably due to a lack of circulation. 
Ethylhydrocuprein (optochin), a quinine derivative and 
a specific in pneumococcus infections, when given internally 
in pneumonia has caused toxic amblyopia. Frankel! ob- 
served amblyopia in 14.3 per cent. The amblyopia dis- 
appeared promptly on stopping the drug. Oliver? observed 
tinnitus, deafness and loss of sight. There was light per- 
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ception only and dilated pupils. The retinal vessels were 
reduced to fine threads; the optic nerves were white. 
There was partial recovery with concentrically contracted 
fields. Weeks! reported a case of pneumonia treated with 
optochin at the Rockefeller Institute, which developed a 
typical quinine amblyopia; final vision was 2%,), and a 
moderately contracted field. 

Nitrobenzol.—Nitrobenzol causes symptoms of poisoning 
in those working in anilin factories. The dinitrobenzol is 
used in factories which manufacture explosives. Both of 
these agents cause general symptoms of intoxication, 
cyanosis, jaundice, headache, prostration, changes in the 
blood, etc. They furthermore produce a disturbance of 
vision which occurs in the form of a peripheric optic nerve 
lesion. The symptoms consist in a concentric contraction 
of the field, a central scotoma with changes in the eye 
grounds and venous hyperemia followed by a pallor of the 
discs. The changes in the blood resemble those found in 
pernicious anemia according to Uhthoff, and may be of 
moment in causing the ocular changes. The pupils are 
affected in proportion to the severity of the general dis- 
turbance and are usually dilated and immobile. 

Anilin.—Anilin resembles nitrobenzol in the similarity 
of the general symptoms of poisoning. The disturbances 
of vision are also the same. The agent is probably intro- 
duced through the inhalation of fumes. Changes’ in the 
conjunctiva and in the cornea have been observed from the 
direct action of these fumes. A number of cases of direct 
injury of the conjunctiva? and of the eye ball with anilin 
pencils has been observed. The symptoms, aside from the 
discoloration of the tissue which often lasts for a long time, 
consist in a very severe inflammation of the eye itself. 
Deep corneal ulcers have led to perforation and the formation 
of corneal staphyloma. Anilin is said to cause changes in 


1 Weeks, Archives of Ophthalmology, 1916. 
2 Mellinghoff, Kl. M. f. A., 1906, Vol. XLIV. 
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the retinal vessels, and retinal hemorrhages have also been 
observed. : 

The aryolarsenates which comprise atoxyl, soamin and 
arsacetin, are compounds of anilin and arsenic; and as 
Collins and Mayou? state, arsenical poisoning has not 
caused loss of sight, the cases of blindness which have 
followed the administration of these drugs in syphilis and 
sleeping sickness must be due to the anilin constituent. 
They cause progressive optic atrophy without inflamma- 
tory changes and end in blindness. 

Morax found that the loss of sight is rapid, with contrac- 
tion of field or blindness and optic atrophy; the loss is 
generally stationary but partial recovery has been observed. 
The toxic dose is variable owing to idiosyncrasy, hence its 
danger. 

Sattler found in arsacetin that the toxic agent attacks the 
ganglion cells and the anterior part of the optic nerve, 
sparing the papillo-macular bundle. 

Atoxyl causes retrobulbar neuritis, atrophy, contracted 
arteries, concentric contracted fields and blindness. It 
attacks various parts of the optic paths, retina, optic nerve 
or optic ganglia. The toxic action is due to the chemical 
combination and not to either constituent, while others 
regard the anilin as the poisonous agent. 

Schirmer observed a case of atoxyl poisoning where the 
vision was gradually lost, after the fields showed nasal 
peripheric contraction and no scotoma; the optic nerves 
were pale with narrow arteries. Atoxyl, if it produces 
visual disturbances, usually leads to blindness (Birch- 
Hirschfeld) from primary nerve degeneration. 

Filix Mas.—Another agent which produces symptoms 
somewhat like quinine is filix mas. The active principle 
is filix acid and its toxic action is influenced not only by the 
individual predisposition, the cachectic condition of the 
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patient, but also the method in which it is administered, 
for when accompanied with castor oil it seems to be much 
more toxic than otherwise. The toxic dose varies. Ac- 
cording to Bravitz' a dose from 8 to Io grains is never to 
be increased. In some statistics the poisoning with filix 
mas has been unusually severe. Siedler-Huguenin men- 
tions 78 cases of whom 12 died and 33 suffered from 
bilateral blindness, while the blindness in 15 was one- 
sided. The reports on the changes in the visual field 
are not definite, but the changes do not seem to be 
those of a retrobulbar neuritis (central scotoma with 
free periphery), and in most cases the entire field was 
affected. The general symptoms have been so severe and 
the loss of sight so rapid that an examination of the field 
was generally not possible. In a part of the cases the 
visual disturbance is one-sided which is a proof of the peri- 
phericnature of the disease. The ophthalmoscopic changes, 
if the visual disturbance has lasted for some time, con- 
sist in atrophy of the optic discs with a sharp margin. 
In many cases there are changes in the retinal vessels. 
Siedler-Huguenin believes that filix acid exerts a direct 
poisonous toxic action upon the retinal vessels. 

The similarity between these visual changes and those 
found in quinine-have been noted by a number of observers; 
at the same time the prognosis in filix mas is surely very 
much worse than in quinine. The general symptoms of 
intoxication of the two drugs are also similar (loss of hear- 
ing, vertigo, stupor, tremor, convulsions, headache, vomit- 
ing, etc.). 

Lead.—In lead poisoning the eye may be involved in a 
variety of ways. ‘There may be a disturbance of vision or 
of an ocular muscle. Lead amblyopia, however, is an unus- 
ual condition. Groenouw speaks of it occurring in about 1 
per cent. in the cases of lead poisoning. The visual disturb- 
ances are characterized by being manifold. On the one 
hand, there is a direct affection of the peripheric optic 

1 Quoted from Uhthoff. 
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paths. On the other hand, there are changes which result 
from primary disease of the blood vessels and, third, cere- 
bral changes occur which produce secondary disturbances 
of vision. Finally, as a result of lead poisoning, changes 
in certain organs (chronic nephritis) result which may 
secondarily involve the sight. 

The visual disturbances may be grouped as follows: 
I. A bilateral more or less complete blindness of rapid 
occurrence which usually improves though leading in a 
small proportion of the cases to permanent changes. The 
ophthalmoscopic condition is negative. These changes 
have been observed in attacks of lead colic and in connec- 
tion with epileptic attacks. II. Very much more frequent 
is lead amblyopia with the characteristics of an affection 
of the peripheric optic nerves, which does not cause com- 
plete blindness. The beginning is generally gradual though 
in one-fifth of the cases it was rapid, sometimes momentary. 
The ophthalmoscopic changes are optic neuritis with hy- 
peremia, choked disc, neuroretinitis, or neuritic optic 
atrophy, particularly in the temporal quadrant. In to 
per cent. of the cases there is no ophthalmoscopic change 
and the change in the visual field suggests a localization 
of the process in the optic nerve. Changes in the retinal 
blood vessels have been noted in many of the reports. 
These consist in changes in the walls, a constriction, peri- 
vasculitis, white sheathing, endarteritis, or vascular spasm. 
In addition to these vascular changes hemorrhages and 
white plaques have been observed in the retina. 

The examination of the field has shown in a number of 
cases a central scotoma with a preserved periphery, though 
this is very unusual. Lead amblyopia is usually much 
more acute and more pronounced than the toxic amblyopia 
from alcohol and tobacco. The more prevalent change 
in the field consists in a uniform peripheric contraction 
or a sector-like defect. Homonymous hemianopsia has 
been observed in a number of cases. The visual disturb- 
ances following lead poisoning are always bilateral. The 
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prognosis varies, and the cases in which the loss of sight 
is rapid offer the best prognosis. 

The ocular muscles are affected in not a Wat percentage 
of cases. The abducens leads in frequency and in general 
both nerves are affected. Next in frequency is the oculo- 
_ motor nerve which may include the internal muscles; com- 

bined paralyses of the ocular muscles have also been 
observed. 

Lead intoxication with its resulting ocular disturbances 
is usually caused by occupational diseases. ‘The patients 
are generally workmen in lead factories, painters, type- 
setters, printers, workers in paper factories. The use of 
certain remedies such as hair dyes, powders, plasters, have 
been known to produce toxic symptoms. The patients 
with ocular disturbances always show other symptoms 
of lead poisoning: lead colic, pain in the joints and in the 
head, epilepsy, paralysis, blue lines in the gums, anemia, 
nephritis, etc. ' 

Salicylic Acid.—Visual disturbances after salicylic acid 
or its substitutes have a distinct similarity to those pro- 
duced by quinine; and the general symptoms of poisoning, 
particularly those of hearing, present analogies to quinine 
poisoning. On the whole, salicylic acid causes visual dis- 
turbances much less frequently and less intensively. The 
visual disturbances have generally occurred without oph- 
thalmoscopic changes. Exceptionally pallor of the discs 
with contraction of the retinal vessels have been mentioned. 
The prognosis is favorable as in all cases vision has been 
restored. ‘The changes in the visual field are not character- 
istic. It is perhaps to be noted that changes in the pupil, 
generally a dilatation, sometimes contraction or iridoplegia, 
have been observed. Whenever the pupils have been found 
dilated, symptoms of severe general poisoning were present. 

Arsenic.—Ocular changes due to poisoning with arsenic 
are very unusual. Cidema of the eye lids and conjunctivitis 
are probably the most frequent. An affection of the optic 
nerve in the form of optic neuritis has been reported. It is 


230 MEDICAL OPHTHALMOLOGY 


generally mild and gives the functional symptoms of a toxic 
amblyopia. : 

Schirmer! did not succeed in finding more than 6 cases of 
optic nerve affections after inorganic arsenic preparations 
and these did not show the same features as the atoxyl 
amblyopia. The clinical features are only a moderate 
impairment of vision, the visual field is normal except for 
a central color scotoma. The disc is not sharply outlined, 
the arteries are narrow, and later there is temporal pallor. 
Prognosis is good; recovery occurs on discontinuing the 
drug. There is not a single case of blindness on record. 

Silver Nitrate-—Though toxic effects of silver just as lead 
may show themselves in a paralysis of the radial nerve, gout 
and albuminuria, but very few cases of ocular disturbances 
secondary to this condition have been observed. A peri- 
pheric disturbance of the optic nerve has been reported fol- 
lowing the prolonged use of this chemical in a hair dye. 
The symptoms were those of a toxic amblyopia with central 
scotoma. | 

Phosphorus.—In poisoning with phosphorus the eye is 
generally not affected. Uhthoff mentions as the most fre- 
quent symptom the discoloration of the conjunctiva observed 
in general jaundice. Changes in the fundus have been 
described in the form of hemorrhages of the retina. 

Antipyrin.—Antipyrin has caused inflammatory changes 
in the conjunctiva and of the lids. These symptoms were 
associated with swelling of the face, skin eruptions, hoarse- 
ness and coryza. 

Coal-gas Poisoning.—The disturbances of vision which 
have been observed after coal-gas poisoning seem to have 
been central in origin, often accompanied with cerebral 
lesions. The ophthalmoscopic changes were venous hypere- 
mia. In addition to the visual disturbances, there have 
been some unquestioned cases of paralysis of the ocular 
muscles. Uhthoff is inclined to regard these as due to 
hemorrhagic changes in the nuclei. 
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Mydriatics.—In addition to the physiological action of 
atropin, this drug not infrequently causes distinct symptoms 
of poisoning. Aside from its action in developing glaucoma 
in eyes which are predisposed to this disease, its prolonged 
use in the form of eye drops is often followed by a follicular 
conjunctivitis. The cause for this is sometimes ascribed to 
contaminated eye drops, though in many cases this is not 
the case. In addition to this action on the conjunctiva in 
some people the instillation of atropin causes a swelling and 
redness of the eye lids with marked itching. These changes 
are so pronounced that they resemble an attack of erysipe- 
las. They occur particularly in older people with rheumatic 
tendencies and are regarded as the expression of an indi- 
vidual idiosyncrasy. The general symptoms of atropin 
poisoning are particularly prevalent in children in whom 
they cause restlessness, dryness of the throat, excitement 
and even delirium. In Uhthoff’s monograph the frequency 
of visual hallucinations is mentioned. A number of cases 
of mental disturbance following the use of atropin have been 
described. The delirium which is sometimes observed 
after cataract operations in old people may possibly be partly 
due to atropin instillations. As a substitute for atropin, 
scopolamin is not infrequently used. This, in the writer’s 
experience, however, has been more apt to produce general 
symptoms of poisoning in old people. The patients have 
complained of a numbness and weakness in their limbs and 
have had difficulty in speaking and showed evidences of 
distinct mental aberration. 

Chloral Hydrate.—Chloral hydrate causes contraction 
of the pupil and diplopia; visual hallucinations have, in 
addition, been described. After prolonged use, conjunc- 
tivitis and swelling of the lids were observed. 

Pellagra.—Pellagra is a chronic and periodically recur- 
ring intoxication from contaminated grain which occurs 
endemically in certain tropical countries. Michel speaks 
of an erythema extending from the skin of the cheek to the 
eyelids, often accompanied with vesicles and blebs. When 
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the swelling has disappeared the areas affected are darkly 
pigmented. ‘The disease begins in the spring months and 
1s accompanied with general symptoms of prostration. The 
desquamation continues until the winter and in the fol- 
lowing spring the symptoms are renewed. ‘The optic nerve 
is affected in the form of an optic atrophy which may be 
accompanied with blindness. It is difficult to define the 
exact nature of this nerve affection, whether it is a simple 
degeneration or an optic neuritis. | 

There are a number of reports of inflammatory changes 
in the disc and in theretina. These consist in hyperemia - 
of the optic nerve heads, tortuous retinal vessels, anemic 
discs with thin blood vessels. Hemeralopia is a symptom 
which has been dwelt upon by a number of authors which 
. occurs partly in the form of idiopathic night blindness with- 
out ophthalmoscopic changes, in others in conjunction 
with pigment degeneration of the retina. 

Welton! states that there are no eye symptoms charac- 
teristic of pellagra and that they are more the expression 
of general weakness and are proportional to the severity of 
the disease. 

Ergotism.—Poisoning with ergot can produce a variety 
of ocular lesions. There are no records of distinct involve- 
ment of the optic nerve, though some authors have reported 
upon ophthalmoscopic changes, consisting in an anemia of 
the retina with contraction of the retinal vessels.. Slight 
and transient visual disturbances have been reported. ‘The 
occasional development of cataract seems to be definite; 
it is always bilateral and can occur at any time of life. 
It is particularly that form of ergotism which is associated 
with attacks of convulsions 1n which the development of 
cataract seems to occur. _ | 

Botulism.— Meat can at times act as a poison. ‘Thus, 
certain forms of meat, like fish, may act as a poison or the 
meat may be diseased or decayed. It causes either symp- 
toms of paralysis or poisoning with ptomaines or, finally, 
acute gastro-enteritis. The decay of the meat need not 
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necessarily be observable and the meat may taste and ap- 
pear fresh. Numerous observations on ocular disturbances 
after poisoning with meat, fish or sausage have emphasized 
the prevalence of a disturbance of the inner muscles of the 
eye, namely, the sphincter of the pupil and the muscle of 
accommodation. Next in frequency is an involvement of 
the external muscles, particularly of ptosis. Both the 
sphincter of the pupil and the ciliary muscle are affected 
simultaneously. Occasionally the pupillary reaction to 
light is less affected than that of accommodation. This 
is in striking contradiction to the condition found after 
diphtheria. 

The external muscles most frequently involved are those 
of the elevator of the upper lid and this is an isolated symp- 
tom, together with the internal ophthalmoplegia. In one- 
quarter of the cases other external muscles supplied by the 
III, IV and VI nerves have been affected. It is very un- 
usual to find a lesion limited to an external muscle with 
the picture of an ophthalmoplegia externa while the inner 
muscles are intact. 

‘The prognosis is good and recovery takes place after 
a certain length of time. The onset of the visual disturb- 
ance is rarely early after the poisoning, and is generally 
after an interval of from three to ten days. The similarity 
of these symptoms to those found in atropin poisoning has 
been commented upon and Leber (quoted from Uhthoff) 
has drawn attention to changes in the function of certain 
secretory nerves (saliva, sweat, and tears). At the same 
time the frequent associated involvement of the external 
muscles in botulism and particularly the involvement of 
the accommodation, should be emphasized. The ocular 
disturbances are always bilateral. It is questionable 
whether a true amblyopia due to changes in the optic nerve 
or in the retina occur. Definite ophthalmoscopic and 
anatomic changes have not been found. The agent which 
causes the poisoning is usually due to the ingestion of sau- 
sages, certain forms of meat, ham, veal, goose, etc., oys- 
ters, crabs, mussels, sour cheese, and milk. 


V. INFECTIOUS DISEASES 
TYPHOID FEVER 


A variety of affections of the eye have been reported © 
after typhoid fever. ‘These comprise corneal ulcer, iritis, 
metastatic choroiditis and optic neuritis. Uhthoff found 
17 cases of optic neuritis in his statistics of 253. Groe- 
nouw collected 20 cases from the literature. Visual dis- 
turbance occurred 1n both eyes in the second or third week, 
though sometimes somewhat later. ‘The visual field showed 
a number of variations and a central scotoma has been 
observed. The ophthalmoscopic picture was that of an 
optic neuritis or of neuroretinitis. The outcome is more 
or less complete recovery. The optic neuritis is re- 
garded by some authors as a part of an inflammation of the 
brain or of itsmembranes, evidenced by the presence of severe 
cerebral symptoms, paralysis of the ocular muscles, hemi- 
paresis, etc. The paralyses of the ocular muscles occurring 
in typhoid fever are also an indication of a cerebral com- 
plication. Some of these persist for a number of weeks or 
for months, while in other cases the condition was perma- 
nent. The tendency to hemorrhages which is present in 
typhoid may show itself by hemorrhages in the retina or 
in the skin, conjunctiva or orbit. 


SMALL-POX 


The eyes were frequently involved in small-pox before 
the general introduction of vaccination. At the present 
time ocular complications are very unusual, though per- 
haps not entirely unknown. Groenouw states that before 
vaccination 35 per cent. of all blind lost their sight from 
small-pox. According to Adler, mentioned by Groenouw, 
the ocular lesions are hyperemia of the conjunctiva, pustules 
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on the lid, conjunctiva and the lacrymal passages. Dur- 
ing the subsequent stage severe diseases of the cornea, iris 
and retina and of the entire eyeball are noted. In the 
skin of the eyelids the small-pox papules appear very 
frequently together with cedema of the lid. This results 
usually in the patient being blind for a number of days. 
A secondary infection is erysipelas or abscesses of the eye 
lids and gangrene of the skin. The pustules in the inter- 
marginal spaces have an entirely different appearance. 
The conjunctiva is regularly involved. Itisfirst hyperemic, 
the secretion is somewhat increased, and pustules may ap- 
pear on the conjunctiva just as well as on any other mu- 
cous membrane of the body. The corneal affection is 
usually a secondary one, as true pustules have not been 
definitely found present. 

Roche! concludes that the ocular complications are al- 
most exclusively a late keratitis due to secondary infection, 
and that they could be favorably influenced by the proper 
preventive treatment. 

Corneal abscesses or very severe ulcers are the seque- 
le of the corneal processes; they may be followed by a 
number of severe complications on the part of the eye. 
Iritis is also a complication which depends upon a general 
infection of the body. Adler found it present in 13 per 
cent. of the cases. It usually occurs in the stage of des- 
quamation or in convalescence. A number of diseases of 
the eye ground have been observed; choroiditis, retinitis 
and optic atrophy. The lacrymal apparatus and the bones 
of the orbit have also been involved. 


CHICKEN -POX 


Unusually severe eye complications have been observed 
in chicken-pox, though these are probably all due to a second- 
ary infection. The skin of the lids is usually the seat of 
an eruption of small vesicles. Gangrene of the lid has 
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been a sequel. The vesicles involve the conjunctiva just 
as they affect the mucous membrane of the mouth and 
pharynx. Iritis and optic neuritis have been reported. 


VACCINIA 


A patient that has been vaccinated sometime suffers 
from an infection of the eye with the vaccine. As a rule 
the ones affected are children who have been vaccinated 
or women who are taking care of vaccinated children. The 
infection takes place through the finger by which the in- 
fectious material is directly inoculated in the eye lids. 
According to Schirmer, out of 47 cases, the lids were affected 
in 43, the conjunctiva in 3 and the corneainr. In the lids 
the vaccinia occurs in the intermarginal space, particularly 
the angles of the lids. At the lid margin the vesicles are 
different than the ones observed in the skin and usually 
appear as flat ulcers covered with a membrane. There 
is moderate pain and the lids are swollen. The cedemaisa 
characteristic symptom. The neighboring glands are,in- 
volved and painful. There may be an associated conjunc- 
tivitis with a great deal of discharge. The ulcer during the 
next few days enlarges or new ulcers may appear, and not 
infrequently secondary ulcers will appear, exactly at the 
contiguous part of the opposite lid. The symptoms dis- 
appear after eight to twelve days and leave practically no 
scar. The mild course of these apparently severe ulcers 
is due to the superficial character of the process. Primary 
vaccine vesicles on the conjunctiva have been occasionally 
observed, though as a rule the conjunctiva is secondarily 
affected. The vaccinia in this location appears like the 
ulcer just described. The cornea is usually involved 
secondarily to the lid vaccinia and two forms of keratitis 
have been described. In the first there is a peripheric ‘ 
infiltration and an ulcer; in the second there is a deep 
keratitis. ‘The corneal ulcer may appear in any stage of 
the disease; it is not characteristic and usually heals with- 


INFECTIOUS DISEASES aon, 


out complications. The keratitis profunda, appears later 
in the course of the disease, after the swelling of the lids 
has disappeared, and consists in a gray opacity situated in 
the deeper layers of the cornea. Iritisis always present and 
there may be corneal deposits. The disease is obstinate 
and may lead to permanent clouding of the cornea. ‘This 
peculiar form of keratitis shows some similarity to disci- 
_form keratitis. Schirmer believes it to be an ectogenic 
infection from the surface of the cornea in which the super- 
ficial ulcer heals. , 


SCARLET FEVER 


While conjunctivitis is characteristic for measles, it is 
usually absent in scarlet fever. There may be a slight 
reddening of the conjunctiva with increased secretion dur- 
ing the stage of eruption. Later, during the desquamation 
a severe conjunctivitis is sometimes present. Diphtheritic 
conjunctivitis 1s a very serious condition which occurs in 
the so-called scarlatinal diphtheria and is a streptococcus 
infection. 

The various diseases which follow scarlet fever are not in 
-any direct relationship to the disease itself, but are a con- 
tinuation of preéxisting conditions or in which this infection 
has been the exciting cause. Uhthoff found optic neuritis 
in only 3 cases among 253. In 5 cases which Groenouw 
collected, albuminuria was present in 1, while in 3 the urine 
was free from albumen. The margins of the discs were 
blurred, the swelling sometimes was sufficient to form a 
choked disc, the surrounding retina was. changed and hemor- 
_ rhages were present. Orbital abscesses have been observed 
in a number of cases and the lacrymal apparatus has also 
been involved. The ocular muscles are rarely affected; a 
paresis of accommodation has been observed tn a few cases. 

The eye is sometimes indirectly affected in scarlet fever. 
Thus, the nephritis of scarlet fever often shows itself first by 
- an oedema of the eye lids which may be more marked on one 
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side than on the other. Another symptom is uremia, which 
may lead to amaurosis. Scarlatinal nephritis is one of the 
most frequent causes for this form of blindness. The 
amaurosis is observed in the stage of desquamation in the 
third to fourth week after the eruption. Albuminuria is 
always present, though during the attack of uremia it may be 
absent. Blindness is bilateral and absolute. Its onset is 
usually sudden and is generally accompanied with severe 
cerebral symptoms; headache, vomiting, convulsions and 
stupor. The blindness lasts for two to three days. If the 
patient does not die, sight is restored. Albuminuric retini- 
tis in scarlatinal nephritis is unusual. The eye may also be 
affected secondarily to a purulent otitis, which is so frequent 
a complication of scarlet fever. 


MEASLES 


In measles conjunctival catarrh is one of the typical initial 
symptoms. The patient has fever and catarrh of the entire 
respiratory tract, which includes the conjunctiva. The 
conjunctiva of the eye lids is reddened and there is distinct 
discharge; in some cases the congestion may include the 


ocular conjunctiva. An unpleasant sense of pressure and . . 


photophobia are the subjective symptoms. The height of 
the inflammation occurs usually on the second day after the 
beginning of the eruption. This exanthem usually begins 
in the mucous membrane of the gums and it is immediately 
followed by that of the conjunctiva. Monti regards the 
reddening and swelling of the retro-tarsal folds as character- 
istic for measles, while the palpebral conjunctiva is at first 
unaffected. Pale, irregular spots have been noted on the 
conjunctiva, particularly along the free margin, more rarely 
at the fornix. ‘The number of these 1s in direct proportion 
to the involvement of the skin. The conjunctival erup- 
tion disappears rapidly. The conjunctiva becomes uni- 
formly red and the conjunctivitis rapidly runs its course, 
assuming its normal color at the time of the onset of the des- 
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quamation. The catarrh of the conjunctiva like that of 
other mucous membranes is produced by the specific agent 
of measles, because the disease has been transmitted by the 
secretion of the conjunctiva. Other complications are 
probably due to infection with other organisms. ‘This 
applies to the severe forms of conjunctivitis, keratitis and 
metastatic diseases of the eye. Blepharitis, eczema of the 
lids and hordeola are frequent sequels. Hordeola occur as 
ordinary styes or as a suppuration of a Meibomian gland, 
the so-calledinternal hordeolum. In measles the conjuncti- 
vitis sometimes assumes a membranous character which in 
turn may lead to corneal involvement. Eczematous lesions 
of the skin of the face and of the nose are frequent, particu- 
larly in children in poor general health. A frequent and 
important sequele is phlyctenular disease of theeye. This 
occurs after the acute symptoms have passed. 

Aside from the usual conjunctivitis, the eye is rarely af- 
fected in measles. On the other hand, very severe lesions 
may occur. These are generally in young children between 
two and three years of age, and who are in very poor general 
condition, with broken-down glands. A number of cases 
of metastatic ophthalmia have been reported. Inflamma- 
tion of the optic nerve is very unusual; Uhthoff in his statis- 
tics found only 9 cases out of 253. Groenouw has found 
17 cases reported in literature. Most of these cases were 
in children under ten years of age. Diseases of the lacrymal 
organs and affections of the orbit have also been described. 
Paralysis of the ocular muscles after measles are in part due 
to a peripheric neuritis and in others to a circumscribed 
encephalitic focus in the brain or to meningitis. Paralysis 
of the accommodation is very unusual. 


WHOOPING COUGH 


Hemorrhages into the conjunctiva and eye lids are a 
frequent occurrence in whooping cough. They are regarded 
as the result of venous congestion and disappear after a 
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number of weeks, without leaving any trace. Hemorrhages 
have also been observed in the orbit, in the anterior chamber 
of'the eyeball, andintheretina. In whooping cough central 
disturbances of vision have been observed, such as homony- 
mous hemianopsia, probably from cerebral hemorrhage; in 
some cases an optic neuritis has been present, while in others 
the children have lost their sight without ophthalmoscopic 
changes. In addition to the involvement of the optic nerve, 
secondary to a cerebral condition, paralysis of the III, VII 
and other cranial nerves have been seen. 


MUMPS 


Conjunctivitis is not unusual in the course of mumps 
and is mild in character. Iritis' occurs in either an acute, 
benign form or a chronic and more severe form. Of much 
greater importance, however, is the inflammation of the 
optic nerve which has been observed after this infection. 
This is probably due toa toxin of the bacteria which produce 
the parotitis, and like involvements of the optic nerve after 
other infectious diseases, the optic neuritis does not develop 
until the general disease has been recovered from. It is, in 
other words, alatecomplication. The opticneuritis is either 
a mild retrobulbar neuritis or a severe neuritis which leads to 
optic atrophy. Paralyses of the ocular muscles have also 
been observed after mumps. The best-known complica- 
tion is inflammation of the lacrymal gland. It presents the 
characteristic swelling in the outer half of the upper lid and 
both sides are usually affected. The involvement of the 
lacrymal gland usually follows that of the parotid by a 
number of days, though sometimes it may be the first sign 
of beginning mumps. ‘The disease is not severe and does 
not lead to suppuration. 


INFLUENZA 


The eye is affected in influenza either through the direct 
action of the influenza bacillus, asin conjunctivitis, or due to 
1Tronyo, Thése de Lyon, 1911. 
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a toxin action as in retrobulbar neuritis and in paralysis of 
the accommodation. The frequency of ocular complica- 
tion, according to Groenouw, is about 7 per cent. This 
author collected the reports of 186 cases and found the cor- 
nea and the conjunctiva to be most frequently affected; next 
in frequency came the uvea and the ocular muscles and then 
the optic nerve. As regards the lids, lid abscesses seem to 
be unusually frequent. They occur a number of weeks 
after recovery from the general infection. The conjunctiva 
when affected shows hyperemia and lacrymation, rarely a 
true conjunctivitis. This may be the first symptom of in- 
fluenza and probably in these cases the conjunctiva has 
been directly infected by the influenza bacillus. 

Influenzal conjunctivitis has the characteristics of a 
catarrhal conjunctivitis which is limited to the conjunctiva 
of the lids and to the retrotarsal folds. The influenza 
bacillus belongs to the group of hemoglobin bacteria of 
which the Koch-Weeks bacillus is a member. Sometimes 
the conjunctivitis may be severe and have purulent charac- 
teristics. MMembranous conjunctivitis has been observed 
after influenza and in some of these cases the eye has been 
lost.' This bacillus and the closely related pseudo-influenza 
bacillus have frequently been found in conjunctival dis- 
charge. While the infection is probably by direct contact, 
it is probable that some cases result by extension from the 
nasal mucosa. Dacryocystitis is usually a secondary in- 
fection to that of the nose, and the lacrymal gland has 
become inflamedin a number of cases. The cornea is not 
infrequently involved in the form of herpes, usually on 
the third to the seventh day of the disease; it is usually 
one-sided and is sometimes accompanied with herpes of 
the lids. The course is favorable. A similar disease, 
superficial punctate keratitis; has also been seen. Pflueger 
reported on 30 cases of parenchymatous keratitis after 
influenza. The uvea is affected as a mild iritis or a severe 

1 Coppez, Rev. d’opht., 1889. 
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metastatic choroiditis. The iritis usually begins not before 
one month after the onset of the attack. It affects one or 
both eyes, sometimes with posterior corneal deposits, fib- 
rinous exudation or hypopyon. The course is apt to be 
very prolonged, though complete recovery frequently en- 
sues. Groenouw states that 20 cases of metastatic oph- 
thalmia after influenza have been reported. Of 11 cases, 
g were limited to one eye, and in 2 both eyes were affected, 
though both of these patients lived. The bacteriological 
examination of the eyes which were enucleated showed that 
the infection was produced by the ordinary pus producing 
organisms and not by the influenza bacillus. 

Hemorrhages have been observed in the retina and in 
the vitreous. As to diseases of the optic nerve, Uhthoff 
found 72 out of 253 cases of optic neuritis due to grippe. 
Groenouw has studied 67 cases and comes to the following 
conclusions: The optic nerve is affected usually in the 
period of convalescence in the second week or later; both 
eyes are more frequently affected than one. The clinical 
picture is that of an optic neuritis and the ophthalmoscope 
shows changes at the disc. A frequent symptom has been 
a distinct. star figure in the retina at the macula lutea. 
Retrobulbar neuritis with slight or no changes in the eye 
grounds is unusual. The visual field frequently shows a 
central scotoma; in other cases concentric contraction. 
As for the outcome, a part of the eyes obtained fair or good 
vision, while in some cases very marked loss of vision or 
even blindness has been observed. The course of the 
inflammation is a slow one and usually two or three months 
are consumed. A distinct neuritic optic atrophy remains. 
Frequent associated symptoms are headache, trigeminal 
neuralgia, and pain in the orbit on moving the eye. Most 
cases of optic neuritis after influenza are infectious, pro- 
duced by toxins, just as the same cause affects other sen- 
sory and motor nerves after influenza. 

As the nasal sinuses are involved in influenza, it seemed 
natural to believe that the optic nerve becomes infected 
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secondary to a sinus involvement. The following case 
which the writer! had the opportunity of observing, how- 
ever, does not bear this out. A patient with a typical 
optic neuritis and a star figure in the macular region in 
both eyes in whom the influenza bacillus was isolated from 
the nose, gave on lumbar puncture the following findings: 
cell count, 21 lymphocytes; globulin +; liquor was sterile; 
the Wassermann was negative both for blood and for 
liquor. As there was some discharge from the posterior 
ethmoidal cells, these were opened without any effect on 
the course of the optic neuritis which ran the usual course 
of these cases, namely, recovery after three to four months. 
The spinal fluid changes slowly cleared up entirely. 

Tenonitis after grippe has been observed in 11 cases. 

Paralyses of the ocular muscles are frequently observed 
after influenza. Groenouw found that the time of onset 
varies from a number of weeks to months; improvement or 
recovery takes place. The underlying pathological pro- 
cesses are difficult to explain. It is possible that there are 
complicating diseases of the brain, polyencephalitis superior 
hemorrhagica or multiple neuritis. The paralysis may 
involve any one of the muscles or groups of muscles. The 
paralysis of the III nerve is usually one-sided or only a few 
of the muscles which are supplied by this nerve are affected. 
Paralysis of the accommodation has been frequently ob- 
served. It is always bilateral, and the pupils are unaf- 
fected. The prognosis is good. Paralysis of the VI nerve 
is relatively frequent. It is usually one-sided, while the 
IV nerve is but rarely affected. In addition to these sim- 
ple paralyses, cases have been observed where a number 
of nerves have been involved, and typical acute superior 
polyencephalitis o¢curred. Mention should be made of the 
frequency of neuralgias in the course of influenza. The 
supraorbital branch of the V nerve seems to be frequently 
involved, possibly through involvement of the nasal 
sinuses. 


1 Knapp, Arch. of Ophth., Vol. XLV, p. 247, 1916. 
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DIPHTHERIA 


Diphtheritic diseases of the eye occur from the direct 
action of diphtheria bacilli with or without associated 
pyogenic organisms in the conjunctiva, or from the action 
of toxins which produce a paralysis of the ocular muscles 
or an optic neuritis. The conjunctiva is usually primarily 
affected and can secondarily involve the nasopharynx. 
The reverse is unusual. The clinical appearance of this 
conjunctivitis is a varying one, as the symptoms are those 
of a catarrhal or of a membranous conjunctivitis. In other 
cases which suggest diphtheria diphtheritic bacilli: were 
not found, but ordinary organisms. 

H. W. Wooton! divides cases of conjunctivitis occurring 
with diphtheria into two classes: (1) those in which the 
Klebs-Loeffler bacillus is the organism; and (2) those in 
which the streptococcus is found. In the first the prog- 
nosis is more favorable; recovery with good vision from 
the conjunctivitis generally takes place. In the pure cases 
of this type secretion is scanty or absent. Treatment by 
antitoxin systematically and locally is of great value. In 
the second variety secretion is more or less abundant, 
antitoxin is of no value and the prognosis is bad. Mem- 
branes are present in both types, not necessarily well- 
developed. They are never abundant in the streptococcic 
variety. The latter is probably a mixed infection and in 
some of the cases both the diphtheria bacillus and the strep- 
tococcus are found present. 

Primary disease of the cornea does not occur. The 
lacrymal sac may be involved as a complication from a 
lesion of the neighboring mucous membrane. Abscesses 
of the orbit have been observed following diphtheritic in- 
flammation of the conjunctiva. 

Optic neuritis is an unusual complication. In Uhthoff’s 
series of 253 cases it was present in only 6. The neuritis 
occurs only in the severe diphtheritic infections and a num- 


1 Personal communication. 
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ber of weeks after the onset of the disease. Just as the 
various muscles of the body are affected, those of the eye 
and particularly the ciliary muscles are frequently involved. 
The frequency of post-diphtheritic paralysis varies from 
3.4 to 6.8 per cent. According to Goodale,! in 1071 cases’ 
of diphtheria, paralysis occurred in 125. Of these, the 
accommodation was affected in 56 and in 26 the external 
muscles were involved. The severity of the infection has 
no reference to the incidence of the paralysis, and it is not 
infrequent for the oculist to find a paralysis of the accom- 
modation after a comparatively mild angina. On the 
other hand, paralyses of the external ocular muscles seem 
to occur in severe cases of diphtheria. The paralysis of 
the accommodation is usually noted three and one-half to 
four weeks after the onset of the disease. The patient is 
usually convalescent, and in the case of children the condi- 
tion is discovered on their return to school. The paralysis 
is usually not complete and always affects both eyes. The 
affection is found nearly exclusively. in children under four- 
teen. The pupils are generally normal, exceptionally they 
are dilated and the light reaction is sluggish. A frequent 
complication is paralysis of the soft palate. Paralyses of 
one of the recti muscles was found in 11 per cent. of the 
cases of paralysis of accommodation; the prognosis is good 
and recovery occurs after a number of weeks. The external 
_~ocular muscles may be affected in diphtheria without asso- 
ciated paralysis of accommodation. A striking character- 
istic is their sudden onset and disappearance. A number of 
muscles may be affected in turn. This paralysis occurs 
like the paralysis of accommodation in the third to the 
sixth week after the beginning of diphtheria. The prog- 
nosis is good. The most frequently involved muscle is 
the external rectus of either one or both sides. Complete 
paralysis of the oculomotor nerve was observed only in one 
case; as a rule only some of the muscles supplied by this 
nerve are affected. Ophthalmoplegia externa has been 


1 Goodale, Diphtheritic Paralysis, Brain, -p. 282, 1896. 
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observed a number of times and the ophthalmoplegia has 
been so complete that the eyes were absolutely immobile. 
The inner muscles of the eye were not involved. In addi- 
tion to the ocular paralysis, there was a paralysis of the soft 
palate and of the facial nerve with ataxia of the extremities. 
It is of interest to note that the use of antitoxin has not 
diminished the frequency of these muscular paralyses. 


ERYSIPELAS 


Erysipelas, an infection of the subcutaneous tissue with 
the streptococcus, is of considerable importance for the eye, 
as it may begin in the conjunctiva or in the lacrymal pas- 
sages. As it usually begins in the face, the eyelids become 
involved and they are then enormously swollen, red and 
covered with vesicles. After recovery ptosis may remain 
for some time and repeated attacks of erysipelas can produce 
a permanent thickening of the lids. Subcutaneous ab- 
scesses and gangrene of the lids have been observed and the 
eyeball itself or the orbit may be secondarily involved. The 
conjunctiva and eyeball are usually not involved in erysip- 
elas of the lids, although in some cases severe keratitis 
has been reported. Erysipelas of the lids may lead to.an 
involvement of the lacrymal gland. The abscess of the 
orbit following erysipelas of the lids 1s of serious importance 
to the optic nerve, as the optic nerve or its vessels may be 
affected either by the inflammation or by compression, and 
sight is lost either early or after a number of weeks. Oph- 
thalmoscopic examination usually shows optic atrophy with 
unusually narrow arteries which are outlined with white 
lines or are completely obliterated. In some cases in- 
flammatory symptoms are present in the fundus or there is 
the ophthalmoscopic picture of embolism. ‘Thrombosis of 
the central vein has also been observed. Orbital abscess 
has led to death in 25 per cent. (Schwendt).! Aside from 
diseases of the orbit with involvement of the optic nerve, 
the’ general septic infection may lead to an inflammation of 


1 Quoted from Groenouw. 
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the optic nerve. Cases of retinitis and of inflammation of 
the uvea have also been reported, and ocular muscle 
paralyses after erysipelas are infrequent. 

Inflammations of the eyes have sometimes been benefitted 
by intercurrent attacks of facial erysipelas. Thus in 
trachoma the granulations and the pannus have been im- 
proved and other diseases of the cornea have been aided. 


SEPTICO-PYEMIA 


Pus-producing organisms are never exclusively pyogenic, 
but rather phlogogenic, inducing inflammatory processes 
which vary in the frequency in which they produce pus. 
The bacteria which are of greatest importance for the eye 
are the staphylococcus, the streptococcus, the pneumococ- 
cus, the gonococcus and the bacterium colicommune. As 
a result of a local pyogenic infection, bacteria and their 
poisons may gain access to the blood and lymph channels 
and so invade the general circulation. If they invade the 
eye, they give rise to a number of distinct clinical types. 
The cause for these metastatic pyogenic eye diseases are 
puerperal, wounds in general, cryptogenetic (so-called when 
the way of infection is not clear) and certain infectious 
diseases. The ocular diseases are clinically divided into 
metastatic ophthalmia and septic retinitis. 

Metastatic Ophthalmia.'—This condition is the more 
important of the two as it usually entails serious damage to 
the eye and when both eyes are affected the patient usually 
dies. The purulent process is generally not limited to the 
retina and often the disease appears under the picture of pu- 
rulent internal ophthalmia or panophthalmitis, where the 
choroid and often the ciliary body are also involved. In- 
vestigations have shown that in most cases the embolic 
process affects principally the retinal blood vessels and 
then extends from this layer to the other membranes of 
the eye. The complicating iridocyclitis may be either in- 
dependent or an extension of this condition. Metastatic 

1 Leber, Netzhaut, Graefe-Saemisch-Hess, 2d ed., Vol. VII. 


248 MEDICAL OPHTHALMOLOGY 


ophthalmia is sometimes the only manifestation of the sep- 
tic infection of the blood, which may be a very severe one. 
On the other hand, in some cases we find mild infections 
which are limited to a certain part of the retina or appear 
in multiple foci. 

The first symptom pointing to an involvement of the eye is 
a loss of eye sight, which may rapidly become total, but this 
visual disturbance is never so sudden as in cases of closure 
of the retinal artery. Pain is not a prominent symptom 
at the beginning, and occasionally the entire disease is 
unassociated with pain. The early stages are usually not 
observed with the ophthalmoscope; later the rapidly in- 
creasing opacities in the refracting media makes an exami- 
nation difficult. Where this examination has been possible, 
extensive opacities and small hemorrhages are found in the 
retina,the optic nerve is red with blurred margins, and the 
veins are congested. Theexudates in the retina increase, the 
vitreous opacities become denser, and after one or two days 
no details in the fundus can be seen, and the vitreous gives 
a yellow reflex. The cornea generally clouds, hypopyon 
develops and a purulent iritis is present. The swelling of 
the lids and of the conjunctiva, with infiltration of the orbital 
tissues and exophthalmus give all the symptoms of a pan- 
ophthalmitis. The pus perforates usually in the part of 
the sclera near the insertion of the recti muscles, and the eye 
ball then shrinks. There are all gradations in rapidity and 
severity of the process. In some cases the process may be 
insidious and two to five weeks may pass before these final 
symptoms appear. In other cases the external symptoms 
on the part of the lids and the orbit are absent and the 
vitreous exudate (so-called vitreous abscess) shrinks so 
that the eye becomes smaller and the cornea remains com- 
paratively transparent. Exceptionally some sight is re- 
tained after a distinct purulent process has developed. ‘The 
course is usually very acute; in the puerperal form, pan- 
ophthalmitis is the usual outcome and a shrinkage of the eye 
without preceding panophthalmitis has not been observed. 
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In the surgical variety a more protracted course develops 
and the condition may pass directly into phthisis bulbi. 
The latter is more frequent (30 per cent. of the cases) when 
the infection is of internal origin. In these cases the pneu- 
mococcus is usually the organism. ‘In the cases of crypto- 
genetic origin the symptoms are less marked. The exudates 
become absorbed and there is a contraction of the purulent 
vitreous infiltration and the eye shrinks. 

As regards the anterior part of the eye, the conditions 
vary, depending on whether an iridocyclitis is present or 
not. In embolism of the anterior ciliary arteries there are 
two remarkable conditions, namely, the ring abscess of the 
cornea and the spontaneous perforation of the sclera. The 
development of the ring abscess of the cornea has been ex- 
plained by Fuchs in cases after injuries and operations and 
in cases of metastatic origin. It results through an enor- 
mous development of bacteria in the anterior chamber, 
probably also in the vitreous and in the lens. Intense 
toxic action causes a total necrosis of the cornea which, by 
a demarkating purulent infiltration, becomes sequestered 
and sloughs. The spontaneous perforation of the sclera 
takes place regularly at a definite point directly posterior 
to the insertion of one of the recti muscles. This, in most 
cases, occurs unusually early and Leber suggests that it is 
not due simply to a purulent softening of the scleral tissue, 
but that the purulent process has followed some of the pre- 
formed paths in the sclera as the emissaries of the anterior 
‘ciliary arteries which pass from the tendons of the recti 
muscles to the sclera. 

Metastatic ophthalmia can be differentiated from cases 
of orbital abscess and of thrombosis of the ophthalmic veins 
secondary to a cerebral sinus thrombosis, by the degree in 
which the eyeball itself is affected. 

Prognosis as to life in the bilateral cases is very bad. 
According to Axenfeld, the mortality in the bilateral cases 
is 85 per cent., while in the one-sided cases it is 21 per cent. 
Metastatic ophthalmia occurs in the various forms of 
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pyemia. Groenouw has collected 166 cases in which puer- 
peral pyemia was represented in 76, surgical in 60, crypto- 
genetic in 30; the form following infectious diseases is not 
included. Puerperal pyemia is the most frequent cause for 
metastatic ophthalmia. This is due to the presence of an 
ulcerating endocarditis, the tendency to the formation of 
thrombi in parturition and the kind of infectious agent, 
namely, thestreptococcus. Theparturient woman is usually 
in her second or fourth labor. The infection takes place 
during labor or somewhat later and the eye trouble appears 
in the first or second week of the disease, though there have 
been cases known in which it has occurred as late as the 
seventh. Of 69 cases collected by Leber, 42 were one-sided, 
and in 27 both eyes were involved. The prognosis for 
those with a bilateral panophthalmitis as to life was very 
bad. The parturient patients practically died on an aver- 
age six days after the involvement of the second eye and 
after an average duration of the sickness of two weeks. In 
the one-sided ophthalmias the mortality, according to 
Groenouw’s statistics, is 58 per cent. Endocarditis was 
absent in all of the cases that recovered, while it was present 
in more than half of the fatal cases. 

Under surgical: pyemia is understood the infections 
which result from injuries and operations and local suppura- 
tion, the latter when they are not traumatic but arise from 
the mucous membranes of the digestive, respiratory or 
urinary tracts. In this group belong the infections from 
the female generative organs which are not puerperal in 
nature. In 53 cases (quoted from Leber) the affection was 
bilateral in 16, one-sided in 37. Of the former, 75 per cent. 
died; of the latter, 54 per cent. 

Cryptogenetic pyemias are febrile conditions with the 
presence of purulent metastases in whom the original focus 
of infection is not determined. They include cases of ulcer- 
ating endocarditis, acute articular rheumatism, typhoid 
fever, meningitis and miliary tuberculosis. A _ striking 
characteristic of this group is that nearly half of all those 
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affected are under twenty years of age. The eye trouble 
begins usually at the end of the first or the beginning of the 
second week. In 27 cases both eyes were affected in 12, 
one eye in 15. The mortality in the former was 83 per 
cent., in the latter 33 per cent. Endocarditis was very 
frequently present. 

Retinitis Septica (Roth).—In septic diseases of various 
origins multiple retinal hemorrhages and white degenera- 
tive areas are found in the retina more frequently than the 
just described metastatic purulent ophthalmia. These 
are of small size and probably resemble the multiple small 
hemorrhages which are observed under these conditions in 
the skin and in the internal organs. They are not of par- 
ticular importance for the eye, as the sight is not very much 
affected, and because of the very severe general sickness of 
the patient which generally results in early death. At the 
same time they have great diagnostic and prognostic signi- 
ficance. Litten found in 35 cases of septic disease this con- 
dition present in 28, in other words, 80 per cent. 

The eye usually presents no external changes, except 
possibly a few hemorrhages in the conjunctiva and rarely 
in the iris. The disc and the retinal vessels are normal. 
The hemorrhages are the principal change. In early cases 
they appear isolated and occupy the posterior segment of 
the retina. They are usually round and do not necessarily. 
lie near the blood vessels. The white spots often occupy 
the center of a round hemorrhage and sometimes appear 
without the hemorrhages. If the disease lasts for a long 
time, the hemorrhages and the white spots gradually disap- 
pear and new ones appear in other places. There is no tran- 
sition to metastatic ophthalmia and the two diseases, though 
their origin is somewhat similar, have a different mode of 
onset. The choroid is regularly free from any changes. 

Leber states that these changes are now regarded as due 
to soluble bacterial toxins, but this view is unsatisfactory 
as it does not explain the appearance in discrete areas 
with apparently normal intervening vessels. General 


252 MEDICAL OPHTHALMOLOGY 


hyperemia is not a characteristic of the findings. An addi- 
tional feature in the ophthalmoscopic picture is the gan- 
glioform thickening of the nerve fibres. This condition is 
not thoroughly understood and is probably a retrogressive 
metamorphosis. The value of this ophthalmoscopic pic- 
ture in septic diseases is of importance in the diagnosis of 
typhoid fever, acute miliary tuberculosis and tuberculous 
meningitis. It occurs in all septic diseases, particularly 
in puerperal fever. Frequently endocarditis is present. 
In the above-mentioned diseases these changes have been 
very rarely observed, particularly in typhoid fever. In 
the rare cases in which hemorrhages occur. in the retina in 
acute miliary tuberculosis, miliary tubercles in the choroid 
may be present and in tuberculous meningitis the presence 
of papillitis is of importance. 


TETANUS 


As tetanus principally affects the muscles of the body, we 
sometimes find that the muscles of the eyes are involved. 
Thus spasms of the orbicularis muscles is sometimes the - 
first sign of beginning tetanus. Spasms of the muscles of 
the eyeball have been reported by Fromaget. In other 
reports paralysis of the oculo-motor nerve, ptosis and paraly- 
sis of other muscles have been mentioned. Vision is as 
a tule not involved. The eye may sometimes be the site 
for the entrance of the tetanus poison, though injuries 
of the eyeball itself rarely give rise to tetanus and injuries 
of the surrounding parts of the eye and of the orbit are 
much more frequent. There are nine cases (Groenouw) 
of injuries to the eye which have been described. In 
three cases the injury was a blow with a whip against the 
eye. In others the injury was produced by a rocket, a 
shot and a cataract operation. Of these nine cases two 
recovered after three to four weeks, while all the rest died. 
: Fromaget! has given a complete report of the cases of 
tetanus resulting from injuries to the orbit and the sur- 


1 Archives d’ ophthalmologie, 14, No, II, p. 657. 
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rounding parts of the eye. The causes in certain cases 
have been operations on the orbit and injuries. 


SYMMETRICAL DISEASE OF THE LACRYMAL AND 
SALIVARY GLANDS (Mikulicz Disease) 


This is a chronic affection occurring in patients of middle 
age, in which, without a general disturbance of health, the 
lacrymal glands and the various salivary glands slowly 
enlarge. The involvement of these glands is often an 
irregular one, The swellings are painless and most of the 
symptoms are due to the mechanical interference which 
they produce. Jakobaeus! finds that a cause is not always 
the same and distinguishes between a chronic inflammatory 
group and a leukemic or pseudo-leukemic group. In the 
former tuberculosis and syphilis are important factors. 
Prognosis is good unless there is general involvement of 
the lymphatic glands and changes in the blood. Good 
results have been obtained in treating the leukemic cases 
with the X-ray. Other authors believe that this condition 
has nothing to do with tuberculosis. The pathological 
examination shows the presence of adenoid tissue which 
apparently causes an atrophy of the specific gland elements. 
The course is a favorable one. On account of the mechan- 
ical discomfort the lacrymal glands have been extirpated 
in a number of cases. In some cases arsenic has been of 
benefit. It is well to consider differentially leukemia and 
pseudo-leukemia. 


MALARIA 


The forms of eye lesions which occur in malaria differ 
with the severity of the malarial infection and conse- 
quently with the localities in which the malaria occurs. 
In this country where malarial fever is frequent, though 
comparatively mild, the only characteristic eye lesion is 


1 Jakobaeus, K1. M. f. A., p. 213, 1910. 
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keratitis, while in places where the malaria infection is 
severe, like in the tropics, optic neuritis, retinal and 
vitreous hemorrhages and effusion into vitreous have been 
reported. Davis!states that ocular complication in malaria 
occurs when the estivo-autumnal parasite is found and the 
fever is of the tertian type. The diagnosis of malaria in 
the absence of typical febrile attacks is difficult and de- 
pends on the presence of an enlarged spleen, melanemia 
and the plasmodium in the blood. 

An intermittent ophthalmia is described, consisting of 
attacks of hyperemia of the conjunctiva and of the eye 
lids which occur during the febrile paroxysm or replace 
it. This is accompanied with photophobia and tearing, 
but typical only, according to Groenouw, when neuralgia 
is present. Between the attacks the eye is frequently 
normal or the conjunctiva shows slight redness. 

The cornea is affected in the form of herpes and of inter- 
stitial keratitis. Kipp? found malaria present in 90 per 
cent. of the cases of dendritic keratitis. The keratitis 
comes on a few days after the paroxysm of malarial fever, 
usually in only one eye, and the attacks recur in connec- 
tion with chills and fever. The corneal lesion is nearly 
always of the type of dendritic keratitis with photophobia, 
lacrymation and corneal anesthesia, and sometimes severe 
supraorbital neuralgia. The amount of congestion varies 
and according to the degree of infection, corneal ulcers, 
iritis and hypopyon develop. The duration is usually 
from two to four weeks, with a disposition to relapse with 
each subsequent malarial attack. LEllett? confirmed the 
frequency of dendritic keratitis as due to malaria and suc- 
ceeded in finding the plasmodium in the blood of his 
patients. Interstitial keratitis has been observed a number 
of times, principally in the regions where malaria is 
prevalent. 3 

1 Davis, Ophth. Year Book, p. 234, 1910. - 


Ppp yearn. 0. or, 1 oOo 
3 Ellett, Ophth. Record, 1899. 
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During the febrile attacks the pupil has been reported 
dilated, a congestion of the iris or even iritis may be present, 
with severe pain. A curious whitish infiltration of the 
vitreous has been observed! which affected one eye after 
the other; it subsequently cleared up completely or 
partially. 

Retinal hemorrhages are not infrequent. They occur 
during the attacks of fever or in the later stages of anemia 
and cachexia. The hemorrhages are situated at the pos- 
terior pole and both eyes are generally affected. Absorp- 
tion takes place and no damage results. Vitreous hemor- 
rhages have also been noted. The optic nerve is affected 
in the form of optic neuritis. Uhthoff found 17 out of 
253 cases which were due to this cause. In the tropics 
Sulzer (l.c.) found hyperemia of the nerve-head during 
thevattack of fever in»20 per cent. ofthe cases. Optic 
neuritis in malaria is characterized by swelling, a dark 
reddish-gray color, and by opacities of the surrounding 
retina with dilatation of the veins. In a third of the cases 
hemorrhages have been observed in the periphery of the 
retina. The prognosis is favorable and recovery takes 
place in most of the cases. It has been suggested that the 
optic nerve changes in malaria have sometimes really been 
due to quinine poisoning; a point in differentiation is the 
great congestion of the disc found in malaria. 

Trigeminal neuralgia is frequently due to malaria. The 
pain occurs usually in daily attacks but without fever; it 
is sometimes accompanied by swelling of the lids and redness 
of the conjunctiva. 


GONORRH@A 


The gonococcus generally affects the eye in the form of a 
conjunctivitis which is the result of a direct infection 
whereby the conjunctiva comes in contact with gonorrhceal 
pus. The organism is a diplococcus, shaped like a coffee 


Seely, Tr Am. O.5., 1885: 
Sulzer, Kl. M. f. A., Vol. XXVIII, 1890. 
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bean; it is intracellular, and is Gram-negative. These 
characteristics are generally sufficient to detect the gono- 
coccus microscopically for practical purposes. The other 
Gram-negative diplococci which exceptionally may be 
found present in acute conjunctivitis are the meningo- 
coccus intracellularis meningitidis and the micrococcus 
catarrhalis. They can not be definitely separated except 
by culture, though there are some slight morphological 
differences. ‘The meningococcus is of variable size, and is 
generally larger than the gonococcus, but is not so typically 
kidney-shaped. The micrococcus also varies in size and 
is usually not intracellular. Elschnig! does not think that 
the morphological differences—the Gram-negative, intra- 
cellular, kidney-shaped characters—are sufficient to identify 
the gonococcus, and that a culture is absolutely necessary. 

Notwithstanding the frequency of urethral gonorrheea, 
the eye is seldom affected. Gonorrhceal conjunctivitis 
occurs in the new-born andin adults. The clinical features 
of these two forms differ in a number of important respects. 
The adult form is much the severer as the infection is 
usually derived from a recent and active urethritis and 
begins in only one eye. 

The clinical course is characterized by swelling and 
infiltration of the conjunctiva with occasional croupous 
membranes, and a clear watery meat-infusion-like dis- 
charge. This stage is followed by the discharge of creamy 
pus (pyorrhcea). The swelling diminishes and the upper 
tarsal edge shows papillary hypertrophy. In the second 
week the discharge gradually diminishes, and the disease 
assumes a catarrhal character. The important complica- 
tion is the corneal affection which may be severe or benign. 
The former occurs in cases with tremendous infiltration of 
the conjunctiva and the formation of membranous sloughs. 
The cornea shows uneven stippling and a grayish opacity; 
this spreads rapidly and the corneal tissue melts away, | 


1 Elschnig, Gonorrh. Erkr. d. Auges, Handbuch d. Geschlechtskr., Wien, 
Holder, 1gIo. 
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leaving a total iris prolapse. In the second and more | 
frequent corneal complication a superficial grayish infiltra- 
tion occurs at a short distance from the corneal margin, 
which turns yellow and an ulcer develops. Hypopyon 
may be present. ‘The ulcer does not extend, but penetrates 
into the depth and may perforate with subsequent iris 
prolapse, and an adherent leucoma results. 

A mixed infection changes the clinical picture to that of 
a serpent ulcer, or the infection gains access to the inte- 
rior and causes purulent iridocyclitis or panophthalmitis. 
Small abscesses may form at the lid margin and the pre- 
auricular gland suppurates. The prognosis depends on 
the stage that treatment has been begun. Notwithstand- 
ing the best of care, the infection is so severe in some of 
these acute cases,-that one or both eyes are lost. The 
disease 1s always a very serious one, though there are also 
milder forms with the clinical symptoms of the ordinary 
catarrhal conjunctivitis, and where the diagnosis can only 
be made microscopically. uy 

In the new-born the infection occurs during birth. It is 
less acute as the gonorrhceal process in the mother is not a 
recent one, the reaction on the part of the conjunctiva is 
less (swelling and infiltration) and there is not the same 
danger of a corneal complication. Both eyes are always 
involved. The infection occurs not later than the third 
day. The process is mild; diphtheritic exudates are absent. 
Severe corneal complications only occur in badly-treated 
cases or in babies that are in poor health. The corneal 
complication does not differ from that of adults. <A lid 
complication sometimes appears from ectropium of the 
swollen conjunctiva which leads to paraphimosis; this can 
be avoided by care. An important complication is a 
secondary infection with streptococci, which leads to puru- 
lent necrosis of the eyelids. General gonorrhceal infection 
has been observed. 

An interesting complication of gonorrhoeal infection in 


these babies is the occurrence of metastatic joint inflam- 
7 
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mations. It can be stated that from a prognostic stand- 
point all cases of gonorrhoeal conjunctivitis of the new- 
born, in which proper treatment is instituted before the 
cornea becomes involved, get well. 

In these new-born babies there are a variety of conjunc- 
tival infections which are milder than the above, and” in 
some cases are not produced by gonococci. In these the 
discharge is not purulent, but more of a mucous character, 
and the conjunctiva is not as reddened and swollen. 
Various statistics have shown that about 50 per cent. were 
caused by non-gonococcic organisms, such as staphylo- 
coccus, streptococcus, micrococcus catarrhalis, bacterium 
coli, diplococcus pneumonie. Axenfeld found 273, (59 
per cent.) out of 464 gonorrhceal; Elschnig 21 (51 per 
cent.) of 41; Stadfeldt 182 of 332. Groenouw has shown 
that from the clinical picture alone we can not say 
that the gonococcus is present. In fact, quite a num- 
ber of other organisms can produce a conjunctivitis at 
this time of life.. Most of the. cases of this=clascmeare 
characterized by a shorter and milder course and the ab- 
sence of corneal complications. In the new-born, not only 
do we find typical gonorrhceal conjunctivitis, but a con- 
junctivitis of varying degrees of severity. The prognosis 
is good, especially if the gonococci can not be found. It 
has been claimed that the use of 2 per cent. silver nitrate 
solution as a prophylactic is too irritating and produces 
quite a marked catarrhal inflammation of the conjunctiva. 
Under these circumstances milder substitutes are at present 
in frequent use. Probably the most important feature is 
the cleansing of the eyes with separate materials, and care 
being taken that none of the water in which the child is 
bathed gains access to the eyes. In many cases at any rate 
the prophylactic use of silver drops is not necessary. 

In most cases of gonorrhoeal conjunctivitis of the new- 
born, the eyes become affected by the discharge from the 
genitals of the mother. The discharge comes in contact 
with the eyelids; then, as the eye lids are opened, the 
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infection gains access to the conjunctival sac. This is the 
usual cause in the cases which develop from the third to 
fifth day. If the inflammation begins after the fifth day, 
the infection must have taken place subsequently to birth. 
There are a number of cases on record where children have 
been born with eyes already affected with gonorrhceal 
conjunctivitis. In these cases the labor was an unusually 
protracted one and the rupture of the membranes took place 
very early. The antepartum infection has been studied by 
Stephenson and Ford! who found only ro cases that stood 
the test of careful examination; in these the child was 
born with an active gonorrhea, and the water had escaped 
at a varying time before. Infection through the intact 
membranes is not demonstrated. Cases of late infection, 
those that occur after the fifth day, can not be regarded as 
gonorrhceal, as the bacteriological proof is not given. 

There is a purulent conjunctivitis in young girls between 
two and ten years of age, who are suffering from a vaginal 
discharge. As a rule this is a true gonorrhceal infection, 
though there is vaginal discharge in children which does 
not contain gonococci and may produce a mild inflammation 
of the eyes: It is not infrequent that a discharge contain- 
ing the gonococci is transmitted from an infected eye to 
another; it is in this way that physicians and nurses be- 
come infected. Inthe examination of babies with conjunc- 
tivitis care must be taken that the sudden opening of the 
- lids is not followed by a spurt of secretion which might en- 
danger the physician’s eyes. 

Sequele.—Elschnig mentions cases of lid gangrene in 
infants which probably were due to mixed infections. 
Infants with gonorrhceal conjunctivitis often have rhinitis; 
it is difficult to demonstrate gonococci in the nasal dis- 
charge. A gonorrhceal infection of the mouth has been ob- 
served (stomatitis). Inflammation of the joints has often 
occurred, though generally only in infants. This usually 
comes on in the second or third to fifth week, and the joints 


1 Stephenson and Ford, The Ophthalmoscope, April, 1906. 
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swell, become red and painful. The joints affected are the 
knee, hand or foot. Recovery usually results. In the 
joint-fluid gonorrhoeal organisms have been found. The 
gonococci must penetrate the conjunctiva and reach the 
lymph and blood vessels in these cases. General septice- 
mia has been reported after gonorrhceal conjunctivitis.! 
In addition to joint lesions there were cutaneous eruption, 
septic endocarditis and pericarditis. 

Metastatic Gonorrhceal Conjunctivitis——This is a bi- 
lateral catarrhal conjunctivitis which, according to Groe- 
nouw, is principally localized in the retro-tarsal folds. It 
differs from the usual gonorrhceal conjunctivitis through its 
mild course, inasmuch as it heals in a few days. Further- 
more, the discharge is mucopurulent, not truly purulent, 
and it does not contain gonococci. Joint affections either 
precede or occur later. Iritis 1s sometimes present, which 
is not due to the conjunctivitis, but appears as an asso- 
ciated metastatic condition. With the onset of a new 
urethral infection, there may be a relapse of this form of 
conjunctivitis. There are very few bacteriological find- 
ings in endogenous conjunctivitis reported in literature. 
According to Morax and Axenfeld, this is analogous to the 
negative findings in gonorrhceal arthritis. These authors 
believe that the gonococci may irritate the mucous mem- 
brane by their presence in the conjunctival tissue without 
actually being present on the surface. In the histological 
examination of the conjunctiva in endogenous gonorrhceal 
conjunctivitis a number of gonococci have been found in the 
conjunctival tissue. It seems therefore that they may be 
present deep in the tissues and not appear in the conjunc- 
tival smear. Heerfordt? found 23 cases of metastatic 
conjunctivitis among 2300 cases of gonorrhceal urethritis. 
These occurred principally in the bulbar conjunctiva, 
developing under the conjunctival.surface, often with the 


1 Stephens, Ophth. Record, 1905. 
2 Heerfordt, ‘‘Sub-conjunctivitis Epibulbaris Gonorrhoica, Graefe’s Ar- 
chiv., Vol. LXXII, p. 344. 
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formation of phlyctenules, so that he gave this affection the 
name of ‘‘sub-conjunctivitis ,epibulbaris gonorrhoica.”’ 
Pincus! has described two cases in which keratitis occurred 
apparently in the form of a metastatic inflammation of 
gonorrhoeal origin. The clinical characteristic was a 
strictly epithelial inflammation in the form of epithelial 
defects whose origin seemed to be vesicular. A striking 
feature was the tendency of this epithelial detachment to 
spread, though the healing was as rapid as in epithelial 
erosions. In some cases there were also opacities in the 
deeper layers of the cornea. In order to make the diagnosis 
of a metastatic process, the following conditions must be 
fulfilled. Gonococci must be present in the discharge of 
the urethra or vagina; there must be other manifestations 
of a systemic gonorrhoeal infection, such as an inflammation 
of the joints, tendon sheaths, muscles, endocardium; if 
conjunctivitis is present an examination of the conjunctival 
secretion must be negative for gonococci. In Heerfordt’s 
cases the epithelial elevation (vesicle) was a distinguishing 
characteristic, and this author speaks of a vesicular and 
parenchymo-vesicular and parenchymatous form and as- 
sumes that the keratitis 1s always secondary to a gonor- 
rhoeeal sub-conjunctivitis. Pinkus compares the keratitis 
due to an endogenous gonorrhceal cause with herpetic 
keratitis; he was never able to find any secondary disturb- 
ances present in his cases, though the extent of the epithe- 
lial detachment is much greater and the recovery is more 
rapid. 

Gonorrheeal Iritis—Though the proof that a conjuncti- 
vitis is a metastasis of a gonorrhceal infection may be diffi- 
cult to give, there is no question but that a metastatic 
gonorrhoeal iritis is not an infrequent condition. Particu- 
larly must this etiology be thought of when the iritis is a 
frequently recurring one. In the same individual with 
relapses of a gonorrhceal infection it is not infrequent 


1 Pincus, A Contribution to the Study of Endogenous Corneal Infections, 
Archives of Ophthal., Vol. XLVIII, p. 136. 
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for the iritis to promptly recur. This iritis is generally 
found in males. There are usually numerous posterior 
adhesions of the iris in both eyes; the patients suffer from 
recurrent articular inflammations. In the acute stage a 
gelatinous exudate will often be found in the anterior 
chamber, which practically fills this cavity and in a few 
days contracts, giving a very characteristic clinical picture. 
Iritis which is due to this cause is always a serious one, and 
in the writer’s experience it is frequently associated with 
inflammation of the deeper structures of the eye (vitreous 
opacities and neuroretinitis). In fact, in cases which 
apparently respond to treatment and where the iritis 
disappears promptly, the congestion of the retina will 
remain for many weeks. 

Cases of iritis due to gonorrhoea usually give a history 
_ of one or more attacks of urethritis. Manifestations are 
present of lesions in the genito-urinary tract which indi- 
cate a general gonococcal sepsis. The metastases usually 
take their origin in abscesses situated in the uro-genital 
apparatus or from joint affections. Sidler-Hugenin! was 
able to demonstrate gonococci in the blood of 5 of his 
12 cases, while the gonococci were cultivated from the con- 
tents of the anterior chamber in only 1 case out of 6. This 
was an unusually severe inflammation. In order to obtain 
positive findings, this author recommends that the blood 
or secretion from the anterior chamber be taken during the 
time of highest temperature. It is furthermore necessary 
that a large quantity of material should be obtained and, 
to insure results, the material must be transferred to an 
incubator as rapidly as possible and the culture media 
should be warmed before using. In other words, the 
gonococcus is an extremely sensitive organism, and the 
technique must be free from faults. Goulden? has divided 
metastatic gonorrhceal iritis into the following varieties: 
(1) slight iritis, the symptoms are mild with but little 


1 Sidler-Hugenin, Arch. of Ophth., Vol. XLI, p. 360. 
2 Goulden, R. L. O. H., Vol. XIX, p. 360, 1914. 
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tendency to the formation of adhesions and deposits are 
rarely seen; (2) plastic iridocyclitis which is very much 
more severe and the more frequent. The symptoms are 
all marked and there is a tendency to exudation into the 
pupillary area with the formation of broad adhesions; 
(3) exudative iridocyclitis. This is a type described by 
Mackenzie as typical of gonorrhceal iritis, and is character- 
ized by a profuse exudation of lymph into the anterior 
chamber. This form recovers completely under vigorous 
treatment. (4) Hemorrhagic iritis, in which form hemor- 
rhages occur into the anterior chamber. ‘These cases with 
relapsing iritis when reinfected, are probably all the time 
reinfecting themselves from uncured conditions of the deep 
urethra and prostate. It has been found that gonococci 
were present in centrifugalized urine thirty years after the 
primary infection. 

Acute Dacryoadenitis.—Twelve cases are reported in 
the literature (Elschnig). In some the adenitis was pre- 
ceded by a metastatic conjunctivitis with gonococci and in 
others it appeared: independently. In the former the 
metastatic nature is not proven, as it is much more proba- 
bly a direct extension, though this is very unusual. In 
the second group there were no gonococci in the conjunctiva. 
The bilateral dacryoadenitis in gonorrhoea is character- — 
ized by an unusually mild and benign course, recovery 
taking place in eight to fourteen days. 


SPOROTRICHOSIS 


Sporotrichosis in the eye is usually due to the sporo- 
trichon Beuermanni. It is often the first localization of 
the infection. The conjunctivitis shows follicular and 
ulcerating changes. At the lid margins swellings and 
ulcerations have been observed and dacryocystitis. Wilder 
and McCullough! reported upon a student who was infected 
from laboratory cultures of the sporotrichon. The lids 


1 Wilder and McCullough, J. A. M. A., 1914. 
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became swollen and the palpebral conjunctiva: was so 
swollen that the fornix rolled out in a mass when the lids 
were everted; grayish-yellow ulcers formed on the palpebral 
conjunctiva and in the fornix. There were also enlarged 
follicles and the preauricular glands were swollen and tender. 
This article reports upon 15 cases found in the literature. 
Gifford! described the ocular lesions in sporotrichosis and 
Bedell? reported a case of conjunctivitis with an area of 
granulation tissue and numerous brownish concretions in 
the canaliculi and lacrymal sac which proved to contain 
the sporotrichon. The characteristics of this infection 
seemed to be a mucopurulent discharge, a swelling of the 
conjunctiva, the presence of yellowish follicles and super- 
ficial ulcers, together with the involvement of the neighbor- 
ing lymph glands. 

The intraocular forms are not so frequent but are very 
important. They occur in the course of severe sporo- 
trichosis as iritis, iridocyclitis,. keratitis, tumors of the 
choroid or retina. 

The diagnosis can be easily made from the biological 
examination.*: The various forms can be produced ex- 
perimentally in animals; if injected into the blood, inter- 
stitial keratitis, iritis and retinitis have been observed. 
Aurand’ has inoculated the conjunctiva of the rabbit and 
has found characteristic changes. Circumscribed tumors 
appear beneath the conjunctiva without inflammatory 
symptoms. Inoculation of the cornea produces a keratitis 
like the aspergillus keratitis or a slowly developing inter- 
stitial form. Inoculation into the anterior chamber causes 
a swelling in the iris which resembles a tubercle or iridocyc- 
litis. Inoculation of the vitreous causes changes in the 

1 Gifford, Ophth. Record, 1910. 

2 Bedell, J. Am. Oph. Soc., 1914. 

3 The conjunctival secretion is spread on ascitic agar or Sabourand’s 
“‘gélose maltosée’”’ (Morax, Précis d’ ophth., p. 184). White colonies de- 
velop at room temperature in five to eight days, which soon turn brown or 


black. Under the microscope the mycelium and numerous spores are visible. 
4 Aurand, Rev. gen. d’opht., p. 246, 1909. 
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choroid. The lesions are usually benign and are absorbed. 
Notwithstanding the specific treatment with iodine, ocular 
sporotrichosis heals slowly and the intraocular forms are 
serious. 


STREPTOTHRICOSIS 


It has been known for some time that the lacrymal 
passages can become stopped up by fungi and concretions 
in the lacrymal canals have frequently been described. 
The organisms! found in these concretions have been re- 
garded as leptothrix, streptothrix or actinomyces, but cul- 
tivation has generally shown the presence of the strep- 
tothrix. The clinical picture of the occlusion of the lacry- 
mal passages begins with tearing, the caruncle and the 
surrounding parts become red. Along the course of the 
canaliculus an ovoid swelling develops, which can not be 
reduced though sometimes a little cloudy fluid can be 
expressed out of the tear points. On incising this tumor, its 
connection with the lacrymal passages will be demonstrated. 
On splitting the tear canals yellowish or greenish concre- 
ments will be found present. They contain the fungus 
and calcareous particles and are sometimes surrounded by 
granulation tissue. The condition is unusual; Groenouw 
states that 39 cases have been collected from the literature 
in which actinomycosis was found present in 11. The 
lacrymal sac is usually not involved. It is striking that 
even if this condition exists for a long time no suppuration 
develops, thereby differing from the usual course of ac- 
tinomycosis. Actinomycosis of the conjunctiva has been 
described. In one case yellowish granulations were found 
in the fornix. Concretions in the conjunctiva are some- 
times conglomerates of the streptothrix. 

Landrio? gives a review of the entire subject and finds 
that the literature contains reports of 19 cases of aspergillus 

1 Fungus stains best with Gram’s method, and for cultivation it should be 


grown anaerobically. 
*Landrnop kat 4.) July, 1913: 
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keratomycosis, 20 of sporotrichosis, 1 of keratitis from 
verticillium, 2 of conjunctivitis from 1odium albicans; some 
more or less severe cases of blastomycosis of the lids, 
conjunctiva and cornea, several of favus actinomycosis, 
23 of concretions in the lacrymal canuliculi observed in 
France, and 1 case of streptothrix. 

The eye is sometimes secondarily involved in actinomy- 
cosis of the jaws where the eyelids were affected and in one 
case a retrobulbar abscess developed. 


ASPERGILLUS 


Infection of the cornea with aspergillus is a well-defined 
condition called keratomycosis. It is due to the aspergillus 
fumigatus which is inoculated into the cornea at the time of 
an injury. The clinical appearance is that of a prominent 
infiltrate or of a fascicular keratitis. The affected region is 
peculiarly dry and is outlined by a ring of demarcation; 
it is cast off like a sequestrum in which the mycelia will be 
present. Aspergillus infection of the vitreous has been 
described. 

LEPROSY 


Leprosy is a chronic infectious disease caused by the 
lepra bacillus which attacks particularly the skin, the nerves 
and internal organs. It generally appears in two clinical 
forms which are often combined—the anzsthetic and the 
tubercular types. 

The anesthetic type progresses very slowly and after 
obscure nervous symptoms areas of erythema appear in 
the skin with hyperesthesia which gradually are trans- 
formed into yellowish anesthetic areas. In addition to the 
areas of erythema, there are hard brownish-red infiltra- 
tions. The symptoms of the true neuritis due to leprosy 
are very much more marked and consist in neuralgia, hyper- 
zsthesia, trophic disturbances and anesthesias. In this 
form injuries occur and the muscles atrophy, which, as far 
as the eye is concerned, shows itself as lagophthalmus. 
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The tubercular type presents small hard nodules in the 
skin of a brownish color which sometimes unite to form 
diffuse infiltrations. The face and the extensor surface of 
the extremities are especially liable toinvolvement. When 
they appear in the face the hypertrophies in the eye brows, 
the nose and the auricles give the individual a characteristic 
appearance. ‘These nodules have also been observed on 
the cornea. The tumors appear in the internal organs and 
in the peripheric nerves with resulting change in sensibility. 
The nodules are either absorbed, disintegrate and form 
ulcers. The course is a very chronic one. 

The eye and its surrounding parts are frequently in- 
volved in leprosy. As a rule the condition is localized to 
the anterior segment of the eye. de Silver! found oph- 
thalmic changes in leprosy present in 20 per cent. of the 
patients. The usual form was an infiltration of the eye 
brows and lids, though the most important was a tuber- 
cular episcleral growth which gradually involved the cornea. 
The anesthesia of the region of the brow, conjunctiva or 
cornea is sometimes present... The fundus is usually not 
involved and cases of cataract were not more frequent than 
usual. According to Lyder Borthen,? ocular complica- 
tions in leprosy are a frequent occurrence between two- 
thirds and three-fourths of the patients being affected. In 
nearly all of the cases the ocular condition is a bilateral 
one and in a definite proportion, varying from 30 to 4o 
Der-cent,, this condition lJeads to blindness. In. the 
anesthetic variety more than half of the patients suffer 
from a paralysis of the frontal muscle and of the corrugator 
of the eyelids. The face is thereby given a curious im- 
mobile expression. The tuberculous type occurs in the 
forehead in the form of diffuse infiltrations or circum- 
scribed nodules, which is also accompanied by a paralysis 
of the frontalis muscle. The eye brows are similarly 
affected and frequently form the very beginning of the 


1 de Silver, Ophthalmoscope, February, 1908. 
2 Lyder Borthen, Lepra des Auges, Leipzig, 1899, Christiania, 1902. 
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condition. The tubercular leprosy begins in the lid asa 
diffuse infiltration presenting the clinical picture of oedema. 
The color is a dark red or blue. In addition to the general 
swelling, nodules can be palpated in the tissues. The 
margin of the lid is frequently affected and a nodular in- 
filtration or a group of nodules show a tendency to extend 
along this margin. Michel speaks of the frequency in 
which these nodules appear at symmetrical parts of the 
eyelids and that these are often the only manifestations of 
a facial leprosy. In other cases the lids are affected as an 
extension from disease of the skin of the face, particularly 
of the eye brows. 

The hair of the eye brows is lost and the cilia disappear. 
The eyelids are frequently involved and after the infiltra- 
tions and nodules have partly broken down and have formed 
scars, a deformity of the eye lids results. 

Paralytic lagophthalmus is a characteristic picture for 
the anesthetic type. This is due to an atrophy of the 
orbicularis muscle and of the lids. » 

In the anesthetic form of leprosy the lids show a reddish 
infiltration with secondary atrophy, loss of the eye lashes 
and symptoms of anesthesia. The facial nerve is gener- 
ally paralyzed and the orbicular muscle atrophies. The 
lower lid becomes ectropionated and a keratitis from 
exposure frequently results. 

In both varieties a mild conjunctivitis is present. Oc- 
casionally yellowish-brown areas have been observed on the 
conjunctiva. The leprous tumors are not frequent and are 
usually a secondary extension from new formations in the 
neighborhood. They occur in the form of flat infiltrations 
or nodules of whitish color, which disappear with scarring 
or form ulcers. : 

The episcleral tissue is frequently involved; according 
to Borthen in 41 per cent. in the nodular form of leprosy. 
In the anterior part of the sclera diffuse infiltrations or 
small nodules appear which show the characteristics of a 
phlyctenule or a patch of episcleritis, occasionally with a 
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brownish-yellow discoloration of the conjunctiva. They 
do not usually form ulcers, and leave a grayish discolora- 
tion. The disease is characterized by frequent relapses 
and by a tendency to extend to the iris and adjoining parts 
of the cornea. 

The cornea is most frequently involved in the anesthetic 
type in the form of a keratitis from exposure. The epi- 
thelium near the limbus first becomes changed and then a 
pannus develops in the lower half of the cornea, finally the 
entire cornea may be involved. According to Borthen, 
the nodular form of leprosy involves the cornea in 73 
per cent., usually complicated with episcleritis or iritis. 
There are two forms of corneal involvement, namely, the 
leprous keratitis and the leprous nodules. The leprous 
keratitis occurs either in the form of a punctate or parenchy- 
matous keratitis, or an opacity in the periphery of the 
cornea like the arcus senilis. The parenchymatous kera- 
titis is but a further development of the punctate keratitis 
and is an infiltration of the deeper and the middle layers 
- of the cornea with the leprous type of infiltration. Leprous 
nodules in the cornea have been repeatedly observed. 
They are always secondary to lesions at the margin. The 
process begins with an opacity in the cornea and then a 
nodule appears of varying prominence, yellowish-gray or 
red in color, with a gradual diminution toward the sclera 
and an abrupt limitation toward the corneal center. The 
entire cornea can be involved, while in some cases the 
periphery is affected and the center remains free. The 
condition is not accompanied with pain and always presents 
complications in the form of iridocyclitis. The nodules 
may break down and form ulcers or may be absorbed. The 
prognosis is serious because the deeper pate of the eye are 
always involved. 

The uvea is affected in the tubercular variety more 
frequently than in the anesthetic-type. Isolated iritis is 
uncommon and it is usually accompanied with scleritis 
and involvement of the ciliary body. The condition is 
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always serious, as the pupil becomes occluded and the eye 
ball shrinks or secondary glaucoma develops. Leprous 
nodules have been reported in the iris in the form of small 
gray nodules which appear at the pupillary margin, and 
larger tumors in the angle of the anterior chamber. In- 
traocular changes can not be determined, owing to the 
changes in the anterior half of the eyeball, eet they have 
been described. 

In hookworm disease, according to Jervey,! there are 
no characteristic eye lesions and those that are present 
are due to the secondary anemia. Calhoun believes that 
the serious eye changes are due to a toxin rather than to the 
secondary anemia. 

Anthrax is the result of contact of infected hands with 
superficially injured places in the skin, and thereby the 
eye lids become involved either in the form of a pustule or 
as oedema. The pustule begins as a small red spot which 
forms a papule and a bluish-red vesicle with blood-stained 
fluid. When this vesicle ruptures a black, depressed scab 
develops. The scab is surrounded by an infiltrated area 
upon which a ring of serous vesicles appear. ‘The sur- 
rounding skin is cedematous and the regionary lymph 
glands are enlarged. The cedema shows a doughy soft 
transparent oedematous swelling without any symptoms. 
It becomes red, then vesicles appear which rupture and 
form scabs. ‘Those who deal with animals are particularly 
likely to be affected, and the hides of. diseased animals have 
transmitted the contagion. Morax found that in 50 cases 
of lid anthrax death occurred in 15. 

In bubonic plague hyperemia of the conjunctiva is one 
of the most important symptoms.” Plague conjunctivitis 
is characterized by a scanty, thin discharge which is stained 
brown from extravasation of blood and contains enormous 
quantities of the plague bacillus. The neighboring carotid 
and submaxillary glands are often involved. Eye com- 
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plications occur in 4.3 per cent.; these are usually present 
in both eyes and consist in panophthalmitis, keratitis and 
iritis. 

Trichinosis.—As trichine become lodged in the volun- 
tary muscles, they have been found in the ocular muscles. 
Severe pain is present, particularly on moving the eyes, 
so that the eyeballs are often rigid. A characteristic of 
trichinosis is the presence of cedema and is particularly 
noticeable in the eyelids and in the face. It is apt to be 
transient and recurs. The cedema may also affect the 
ocular conjunctiva and the fornix; if the orbit is invaded 
exophthalmus is present. The intraocular muscles have 
also been affected, causing a mydriasis with or without 
accommodative paralysis. This is regarded as due to the 
action of a toxin (Groenouw). The diagnosis depends on 
the history of the ingestion of contaminated pork and the 
demonstration of the parasite in the muscles. 


SYPHILIS! 


Syphilis causes about 2 per cent. of all eye diseases. 
The eye may be the site of entry for the general infection 
of the body with syphilis, though much more frequently 
it becomes affected as a manifestation of the general 
infection. According to Groenouw, the uvea is the part of 
the eye most frequently affected, namely in 43.2 per cent.; 
next come in frequency the optic nerve, 24 per cent.; the 
@emlanemuscles: 15.5 per cent.; the retina 6.3 per. cent.; 
the cornea 4.1 per cent.; the lacrymal apparatus 1.3 per 
cent.; the lids and conjunctiva 1.1 per cent:; the orbit 0.2 
per cent.; and the sclera o.1 per cent. Both eyes are 
affected in nearly one-half of the cases. 

1 Groenouw, Graefe-Saemisch, II ed., 1904. 

Dimmer, Syphilis d.Auges, Handbuch d. Geschlechtskr. Hdélder, Wien, 

IQIO. 

reeeee Syphilis u. Auge, Bergmann, Wiesbaden, 1889. 

Terrien, Syphilis de l’oeil, Steinheil, Paris, 1905. 

Leber, Graefe-Saemisch-Hess, II ed., 1916. 
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' Diagnosis.—In addition to the clinical appearance of 
the ocular lesion, which in many cases is suggestive, and to 
the general symptoms, the discovery of the spirochetz and 
particularly the Wassermann test have been of the greatest 
aid in diagnosis in ophthalmology as in other branches 
of medicine. The luetin test, as it is-a spirochetal reaction, 
is even more sensitive than the Wassermann. If the pri- 
mary lesion is situated in the lids or the conjunctiva, the 
presence of the spirochetz can be established with the dark 
field microscope. The value of the Wassermann test 
varies somewhat with the frequency in which: it is positive. 
Thus, in inherited syphilis the Wassermann is practically 
always positive, and it remains so notwithstanding treat- 
ment. It acquired lesions the percentage is very much — 
less. It must be always kept in mind that a positive reac- 
tion is proof of a syphilitic infection; a negative result is 
not proof of the converse. Manson, Mackie and Smith! 
state that in the tertiary and late stages of syphilis only 75 
and so per cent. respectively give a positive result. In 
interstitial keratitis these authors found the reaction was 
positive in 88.8 per cent. In iridocyclitis the proportion 
of positive results varied from 50 to 60 per cent. In 
choroiditis, of 26 cases 20 were negative. In sympathetic 
ophthalmia the blood is negative, also in retinitis pigmen- 
tose. Inflammation of the optic nerve and retina, 5 posi- 
tive out of 14. In optic atrophy, all cases of primary 
optic atrophy were positive. Of the 13 cases of ocular 
muscle paralysis, 7 were positive, of which 4 were involve- 
ments of the III nerve. The 6 negative cases were all 
paralysis of the VI nerve. Of 6 cases of myopia, with 
choroiditis, 2 gave a positive reaction. The quantitative 
Wassermann reaction (Lesser?) informs us not only on the 
exact strength of the reaction and on the intensity of the 
infection, but on the effect of treatment. Salvarsan has 
now been on trial sufficiently long to bring out some definite 


1 Manson, Mackie, and Smith, B. M. J., het 20, IQI5. 
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facts. Different from the aryolarsenates, it does not exert 
any poisonous action on the optic nerve. Affections of the 
optic nerve and of the nerves to the ocular muscles, the 
so-called neuro-recidives, are an important feature in 
salvarsan therapy. These lesions must be regarded as a 
novelty in the early course of syphilis, and are now re- 
garded as syphilitic manifestations and as evidences of a 
Herxheimer reaction. They are cured by mercurial treat- 
ment and can be avoided by the cautious initial adminis- 
tration of salvarsan. 

Eve.ips.—Primary Lesion.—Among extragenital chan- 
cres this location is represented by 3 to 414 percent. The 
primary lesion in the eyelids is situated either in the skin 
or the conjunctiva, or at the junction of these two struc- 
tures, the last position being the more frequent, especially 
near the internal caruncle. It appears as a bluish-red, 
or a brownish-red swelling.. The lid is cedematous, in- 
filtrated, and through the skin the typical induration can 
be palpated: ‘The lesion ulcerates so that the lid becomes 
ectropionated and the cilia are lost. The neighboring 
glands are swollen. The ulcer may extend to the neighbor- 
ing conjunctiva causing considerable discharge, and the 
general appearance may suggest a gonorrhceal ophthalmia. 
There are cases on record of double lid chancres. The 
course is that the swelling gradually diminishes, and com- 
plete recovery takes place. Occasionally the cilia remain 
deficient, and. deformity of the lid results. In diagnosis, a 
hordeolum or chalazion may be suspected, though the 
presence of an ulcer with the swelling of the lymph glands. 
suggest the correct diagnosis. A tuberculous ulcer or an 
epithelioma develops much more slowly, and the age of the 
patient is also different. A primary lesion in the region of 
the lacrymal sac may simulate a dacryocystitis. 

Cutaneous eruptions on the eyelids in the secondary 
stage are of slight importance. 

There is a form of syphilitic ulcer of the eyelids (rupia 


syphilitica) which occur in the tertiary stage and is usually 
moe 
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an extension from the adjoining skin; it is characterized 
by the rapid breaking down of the infiltrated tissue. 

Tarsitis syphilitica is a slow and painless swelling of the 
tarsus which involves a part or the entire tarsus. It has 
been observed in 21 cases (Groenouw 1904). The enlarged 
tarsus can be palpated through the skin which is red, the 
conjunctiva is hyperemic and the cilia are defective. The 
adjoining lymph glands are enlarged. The swelling dis- 
appears on appropriate treatment, and may leave an 
atrophic deformity of the tarsus. The condition occurs 
sometimes in the secondary stage, though in others the in- 
fection is of many years’ standing. The age of the patient 
is usually over thirty and the lues is generally old. There 
are other specific symptoms, especially gummata of the 
forehead. Generally, only one lid is involved. If the 
condition develops acutely, a tumor forms with severe pain 
and fever. This breaks open and leaves a deep ulcer 
which may perforate the eyelid.. In the chronic form, the 
swelling develops more slowly, without pain and the skin 
- may be thickened over it. 

As a gumma, a disease of the eyelids is described which 
may involve the tarsus and conjunctiva, and lead to ex- 
tensive destruction of the eye lids throughout their entire 
thickness. The onset is acute, or there may be a more 
chronic swelling which suggests a stye or a chalazion. 
The skin ulcerates and the margins of the ulcer are in- 
filtrated. The diagnosis can usually be made from the 
history, and the simultaneous appearance of tertiary symp- 
toms in other parts of the body. 

ConjJUNCTIVA.—Primary aR sree lesions of the 
conjunctiva are very unusual. Up to the present date 47 
cases (Saemisch) have been reported in which the lesion 
was situated in the lower retro-tarsal fold or on the con- 
junctiva of the lower lid in 20 cases; in the conjunctiva 
of the upper lid or in the upper fornix in 8; in the ocular 
conjunctiva in 19. The symptoms of the localization to 
the lower lid are those of gradually increasing irritation, 
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coming on usually in the third or fourth week after infec- 
tion, with congestion of the conjunctiva and a swelling of 
the lid. The area affected then develops, the characteristic 
hardness in which is associated the increased size of the 
tarsus which can be easily palpated through the unchanged 
skin. 

The area of infection presents a dirty white color and is 
covered with a gray fibrinous membrane. The immediate 
surroundings present the characteristic hardness. The 
preauricular and submaxillary glands are enlarged. Other 
changes in the body are at this point not seen. After a 
short time other glands enlarge and the cutaneous eruption 
appears. The lesion usually produces no pain and only 
slight irritation. 

Chancres of the bulbar conjunctiva are infrequent, 
though they have been described in a number of cases. 
They are usually situated to the inner and lower side of 
the cornea. ‘The symptoms consist in photophobia, pain, 
a definite infiltration of the conjunctiva which increases in 
size, and is characterized by unusual hardness. A super- 
ficial ulceration then develops. The neighboring lymph 
glands enlarge after fifteen to twenty days; the ulcer heals, 
the hardened yellowish-red tissue underneath it increases 
in size, and there is serous infiltration of the surrounding 
tissue. The process then slowly diminishes, though the 
site is noticeable by a discoloration for a long time. 

Sourdille has reported 13 of these cases, and emphasizes 
the absence of pronounced ulceration with but little irrita- 
tion and secretion, but with enlargement of the neighboring 
fiands. = 

The diagnosis of a chancre of the conjunctiva owing to 
its infrequency is often difficult. If it is situated on the 
conjunctiva, the condition may be mistaken for pustulous 
conjunctivitis, tuberculosis or an epithelioma. 

The characteristic induration which can be palpated 
through the unaffected skin, and the involvement of the 
neighboring lymph gland, are important points in the dif- 
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ferential diagnosis. The prognosis is usually a favorable 
one, as early treatment causes the lesion to heal, and 
frequently prevents the generalization of the disease. 

Secondary and Tertiary Syphilis of the Conjunctiva.— 

Some authors have observed an obstinate and tedious 
conjunctivitis in those affected with syphilis. Michel has 
described the development of lymph follicles in the lower 
retrotarsal folds in the early periods of syphilis. This is 
supposed to differ from the ordinary trachoma by a peculiar 
anemic appearance of the conjunctiva, and the condition 
does not improve with local treatment. 
- The conjunctiva just as other mucous membranes is 
the seat of papules and gummata in the various stages — 
of syphilis. Associated with these conjunctival lesions, 
changes in the other parts of the body are present. These 
conjunctival lesions are often eo by a catarrhal 
conjunctivitis. 

The syphilitic conjunctival papule is usually round, vary- 
ing in size from the head of a pin toa pea. In some cases 
it is a prominent spot with a curious copper-like discolora- 
tion. Itis particularly apt to be localized at the semilunar 
fold and at the caruncle. Wilbrand and Staelin have found 
papules of the conjunctiva present in 1o per cent. of cases 
in the early period of syphilis. They usually disappear 
with general treatment. They resemble phlyctenules, 
though the age of the patient and the other signs of syph- 
ilis confirm the diagnosis. The surrounding tissues are 
congested. 

The development of a gumma of the conjunctiva is 
sometimes associated with severe pain and symptoms of 
irritation. Not infrequently the affected eye presents other 
syphilitic manifestations in the form of iritis, and in other 
parts of the body gummata are found in the mucous mem- 
branes, in the skin, and particularly in the skin of the lids. 
The gumma is a sharply defined round swelling, hard, dark 
red in color and is surrounded by an injected zone. The rest 


of the eye is not changed, though iritis is not infrequent. 
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lf the tumor is situated in the margin of the cornea, opacities 
of the cornea are present. Its site is more frequently on 
the bulbar conjunctiva than on the palpebral conjunctiva. 
It is usually solitary and most frequently in the region of 
the insertion of the external rectus. The course is very 
chronic, and the subjective symptoms are usually absent. 
For the diagnosis, it is important to remember that it 
rests more upon other evidences of tertiary lues, its subse- 
quent course and success of treatment, than upon the 
appearance of the tumor itself. . It may at first resemble an 
episcleritis or a chalazion or epithelioma. 

After a primary lesion of the conjunctiva, the affected 
eye seems to be more susceptible to other syphilitic mani- 
festations as instances of other syphilitic diseases have 
been found in the same eye, though at a later period, so 
that a direct extension of the infection has been accepted. 

Treacher Collins! has reported on a number of cases 
where interstitial keratitis developed in the same eye after 
an interval varying from five months to ten years, where 
previously a chancre had been located in the conjunctiva. 

CornEA.—The cornea is involved in the form of a deep- 
seated inflammation called interstitial keratitis. It is a 
hereditary lesion in the majority of the cases, while it is 
very unusual in acquired syphilis (3 per cent.). Parinaud 
believes that this keratitis represents attenuated syphilis of 
the parents, inasmuch as a certain number of the affected 
children show no other sign of infantile syphilis and in 
whom the keratitis is the first manifestation -of syphilis. 
. The infantile syphilis of the early months, a period in which 
the interstitial keratitis is very unusual, corresponds to a 
period where the disease of the parents is still contagious, 
while the interstitial keratitis belongs to a later and latent 
period. 3 

Interstitial keratitis begins with very slight or very 
marked symptoms of irritation (ciliary congestion, photo- 
bia, lacrymation). ‘The opacity of the cornea consists of 
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grayish spots or larger opacities, or of a number of grayish 
lines which start at the periphery or in the center of the 
cornea and enlarge until the entire cornea is covered and 
resembles ground glass. The surface of the cornea becomes 
dull and stippled. The blood vessels are formed in the 
deeper layers of the cornea. The limbus become thickened 
and small red vessels appear to enter the deeper layers of 
the cornea; they are crowded together and give the cornea 
a diffuse pinky color (salmon patch). The degree of opa- 
city and vascularization varies in extent according to the 
severity of the process, and the vascularization may not 
take place. In some the process is so severe that the cor- 
nea become thinned and ectatic. The iris is always in- 
volved, and it is often difficult to get the pupil to dilate. No 
particular changes can be observed in theiris stroma. That 
the process also involves the ciliary body is shown by the 
posterior corneal deposits, and the tendency to glaucoma. 
This latter condition may help in producing the keratoglo- 
bus which is seen in the severe cases. The clearing up of 
the cornea takes place usually slowly from the periphery 
leaving an opacity in the center of varying degree. When 
an ophthalmoscopic examination can be made peripheric 
choroidal changes are seen suggestive of inherited syphilis. 
The. cornea never ulcerates, and its clearing up power is 
marvellous, though the deep blood vessels can always be 
made out under proper magnification (Hirschberg). The 
infiltration from the beginning may not be diffuse, but con- 
sists of a number of separate infiltrates with small yellowish 
spots; this is a very obstinate form. Vossius has described 
a form where the condition assumes a ring-like infiltration, 
‘‘keratitis annularis;’’ the center later on becomes cloudy 
and the ring disappears. Interstitial keratitis occurs be- 
tween the fourth and twentieth, usually the tenth and fif- 
teenth year. Sometimes it appears later, between twenty- 
five to thirty years. In the great majority of cases the 
cause is inherited syphilis, which serological examinations 
in recent years have confirmed. The anamnesis (history of 
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abortions in the mother, etc.) and other signs of inherited 
syphilis are usually present. 

Collins! investigated the children of 12 mothers with 
inherited syphilis. ‘The children seemed to be free from 
taint, but an unusually high infant mortality (20 per cent.) 
suggested some dystrophic influence. 

In the acquired form the keratitis must not be confounded 
with that form which is secondary to disease of the uvea or 
of thesclera. The clinical picture is not very different from 
the inherited type, except that it is more frequently one- 
sided. The form of corneal opacity is not characteristic 
and the development of the blood vessels is frequently 
defective. The inflammatory symptoms of the conjunc- 
tiva are slight and the subjective symptoms are not marked. 
Corneal ulcers do not belong to this picture. Iritis is not 
frequently present. Muscular paralysis in the eye of the 
same side, or in the other eye, have been observed. The 
course is favorable, though it takes about three months, 
which is shorter thanin the inherited type. The age of the 
patient is usually between twenty and forty and the infec- 
tion has generally been at least six months old. Dimmer 
believes that there is no special form of keratitis following 
acquired lues, though in general the course is more rapid and 
the prognosis is more favorable than in the inherited. It 
occurs either in the secondary or in the tertiary stage. Fre- 
quently, there are associated secondary symptoms. Re- 
cently the question has arisen whether an injury in a luetic 
can produce an interstitial keratitis in the injured eye, and 
later a similar condition in the othereye. This question is 
still] undecided. The keratitis which occurs secondarily to 
irido-cyclitis is a complication of the latter disease and will 
be described under another heading. Fisher? finds that ac- 
quired interstitial keratitis is a very late secondary or tertiary 
infection affecting usually only oneeye. Theinvolvement of 
the cornea is irregular in extent, and vascularization is com- 
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mon though not invariable, presenting an appearance similar 
to that of inherited syphilis, without iritis, as opposed to 
Nuel,* who states that it is usually secondary to irido- 
choroiditis. Stephenson? finds the average period after in- 
fection is 10.8 years. Two-thirds of the cases were monocu- 
lar. Only in two or three was the condition found within 
one year after infection. Distinctive features from the 
inherited were the monocular character, patchiness of the 
corneal changes, though most marked was the effect of 
treatment. 

There is a form of interstitial keratitis secondary to 
syphilitic irido-cyclitis. Together with the symptoms of 
an associated iritis there are small, round, grayish-yellow 
infiltrates in different layers of the cornea. In irido- 
cyclitis there is also an opacity in the cornea, triangular 
in outline with its apex upward which results from a collec- 
tion of posterior corneal deposits. 

Keratitis punctata syphilitica is an unusual disease first 
described by Mauthner. In the deeper layers of the cornea 
a number of grayish punctate infiltrates appear ‘between 
which the corneal tissue often remains clear, ‘The disease 
affects one or both eyes and causes very slight symptoms. 
The iris is involved, though not to the degree seen in irido- 
cyclitis. The opacities appear rapidly and under appro- 
priate treatment usually disappear completely. The con- 
dition is observed in the secondary or in the tertiary 
stage. 

Dimmer mentions two diseases of the cornea which have 
~ some relationship to lues.. The first one of these, kerato- 
malacia, is observed in children suffering from inherited 
syphilis in the early months of life. The disease shows 
itself with a superficial xerosis of the cornea and con- 
junctiva. The surface is dry, and is covered with a thin, 
white scum. This is associated with a rapidly developing 
gray opacity of the cornea which turns yellowish, and the 
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cornea is often completely lost with but very few symptoms. 
In older children night-blindness can be observed. In 
two cases which have been reported by Peltesohn, general 
prostration was not noticeable. In other cases the children 
have a severe intestinal disorder and are in a very poor 
state of nutrition. The other form is keratitis neuro- 
paralytica, which is the result of paralysis of the fifth nerve. 
It begins with epithelial desquamation over the entire 
corneal surface. The cornea then becomes dull and per- 
forates with the usual sequele. In the mild cases the 
opacity of the cornea is the only change. The syphilitic 
processes which involve the fifth nerve are usually gumma 
‘at the base of the brain, meningitis or hemorrhage. In 
some cases other nerves are involved. 

SCLERA.—Primary scleritis is an unusual condition; it 
is more frequently secondary to syphilitic disease of the 
uvea. The superficial form of scleritis shows a swelling 
of the sclera, which is bluish-red, on which the conjunctiva, 
with its brick-red vessels, is movable. An associated in- 
flammation of the uvea may be absent. The gumma of 
the sclera is a form of scleritis in which the inflammatory 
symptoms are but little pronounced. There is a circum- 
scribed reddening of the ocular conjunctiva with moderate 
subjective symptoms. A painless, sharply-defined tumor 
appears, which projects the conjunctiva before it. It may 
reach the size of a hazel-nut. This gumma may be the 
only one, or there may be two or three, and in some cases 
both eyes are affected. The most frequent site is the 
temporal and upper quadrant of the sclera. With appro- 
priate treatment, the gumma disappears within two 
months; otherwise, the swelling breaks down and an ulcer 
develops in the middle of the tumor. There are usually 
other signs of tertiary syphilis. In literature there are a 
number of descriptions of gummata of the sclera—tumor- 
like, yellowish, painless thickenings occurring in the sclera 
underneath the dilated conjunctival and episcleral vessels. 
There are associated disturbances in the iris and in the 
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vitreous. Prognosis is necessarily not bad, if appropria t 
treatment be instituted. 

IRIS AND CILIARY Bopy.—Those affected with syphilis 
have iritis in a percentage varying between 0.8 and 6. In 
practically one-quarter of all cases of iritis syphilisis the cause. 
Gutmann, whose statistics on iritis are probably the most 
recent, found syphilis in 31 percent. of the cases. Theform 
of inflammation is usually a plastic one, and in the severe 
cases the ciliary body is also involved. That form of 
iritis known as iritis serosa, which is really a chronic cyclitis, 
is unusual in syphilis. Roseolar syphilide appears in the 
iris as distended vessels on the iris surface which are seen 
at the time of the exanthem. This injection of the vessels 
occurs particularly at the lesser iris circle. Papules are 
seen in the iris in a certain number of cases, and gummata 
occur.in the iris as well asin the ciliary body. The symp- 
toms of a plastic iritis in syphilis are similar to those in 
other forms of iritis. Hypopyon occurs in a small propor- 
tion of cases; more rarely there is blood in the anterior 
chamber. The gelatinous exudate is a grayish exudate 
which represents a cast of the anterior chamber, and at 
one stage suggests the presence of a lens dislocated in the 
anterior chamber. It contracts later, and disappears, 
often rapidly leaving a perfectly clear picture of the under- 
lying structures. Fibrinous exudation is not characteristic 
of syphilis and occurs in a number of other forms of iritis. 

Iritis usually beginsin oneeye. ‘The second eye becomes 
affected in one-quarter of all the cases. In one-third of 
the cases the usual complications, of an iritis are present. 
There may be cyclitis (posterior corneal deposits); more 
frequently, in 30 per cent. of the cases, there are choroiditis, 
retinitis, interstitial keratitis or optic neuritis. In 6.5 per 
cent. of the cases corneal infiltrations are observed (inter- 
stitial keratitis). These differ from the ordinary interstitial 
keratitis in that the opacity is usually triangular and situated 
in the periphery of the cornea with no vascularization. In 
other cases it occurs in the form of a triangle, with the 
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apex directed upwards, and is covered with a dull surface. 
This opacity is secondary to deposits on the posterior corneal 
surface. There is generally an exudation into the vitreous 
and into the posterior chamber. ‘The former can be seen 
with the ophthalmoscope and explains the marked diminu- 
tion of sight. An acute cyclitis which causes great pain 
is shown by cedema of the lids and tenderness on pressure. 

In syphilitic iritis the inflammation of the iris may 
rapidly run its course and leave but a few adhesions. In 
the severe cases the pupil becomes occluded by a newly 
formed membrane, or secondary glaucoma results from 
seclusio pupille, and the pupillary part of the iris is shaped 
like a crater. Extensive exudation in the posterior 
chamber causes a flat adhesion of the iris to the lens, and 
the iris will then show the normal curve of the lens surface. 
This is followed by the development of a cataract (cataracta 
accreta). As a result of the exudation into the vitreous, 
the vitreous tissue may shrink, causing detachment of the 
retina with atrophy of the eyeball. Serous iritis (chronic 
cyclitis) is unusual in syphilis. It is characterized by 
slight exudation into the tissue of the iris, and the pupil 
reacts to the use of atropin. On the other hand, there are 
many deposits on the posterior corneal surface and the 
vitreous is clouded. The inflammatory symptoms are not 
marked. In the severe cases complications which result 
from an adhesion of the iris to the lens are absent, but the 
increasing vitreous opacity gives the greatest trouble. 
Complications in the deeper parts of the eye are more 
frequent. In a number of cases of irido-cyclitis, retinitis 
is found present. Relapses are frequently observed and 
probably depend upon a still existent general infection. 
Iritis, if uncomplicatéd, gives a good prognosis. When the 
ciliary body is involved and relapses occur with severe re- 
duction of vision, it is serious. In this connection it is of 
interest to note how infrequently signs of preceding iritis 
are found in the eye lesions of tabes and paresis. The 
ordinary form of iritis is not characteristic if we disregard 
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those very suspicious areas of circumscribed redness and 
swelling (roseola) which are sometimes observed. The 
presence of papules in the iris is however fairly character- 
istic and a diagnosis of syphilis may be made from them. 
Prognosis is always doubtful and worse than in the idio- 
pathic form. In about one-half of the cases there is per- 
manent damage to the sight. , 

The papules which occur in syphilitic iritis were formerly 

regarded as gummata, but as they occtir in the secondary 
stage, it is better to speak of them as papules, leaving the 
gumma as a sign of the tertiary lesion, characterized by 
the absence of inflammatory symptoms. These papules 
have been found present in 8.85 per cent. of the cases: 
They may be present from the beginning, or occur during 
the course of the iritis. They are yellowish-gray or yellow- 
ish-red nodules, varying in size, covered with dilated vessels, 
- usually situated at the pupillary, rarely at the ciliary margin. 
If they are situated in the former position a posterior ad- 
hesion is present. After they disappear they may leave 
no change in the iris tissue, or the iris atrophies at that 
point with a posterior adhesion. The papules may be so 
numerous about the lesser iris zone as to form a ridge at the 
pupillary border. The situation at the ciliary portion of 
the iris is less frequent. Sometimes the nodule in the iris 
tissue can only be suspected by a swelling and thickening - 
of the iris tissue. Michel describes a form of syphilitic 
iritis where the region of the lesser arterial circle is chiefly 
affected, appearing swollen, of a dirty grayish-yellow 
color with one or more papules at the pupillary border. 

In tuberculosis; the nodules are smaller and more 
frequent, more often situated in the ciliary border, grayish- 
white in color, and with comparatively little inflammatory 
reaction. The patients are often younger and show other 
symptoms of tuberculosis. In syphilis the nodules are 
fewer in number and are accompanied with more acute 
symptoms, are more apt to be situated near the pupillary 
margin, are of a more red color, and disappear with 
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anti-syphilitic treatment. The patients are usually over 
twenty. 

Gumma of the iris is a very unusual condition. It 
occurs singly, as a grayish-red tumor with enlarged blood 
vessels on its surface, frequently without inflammatory 
symptoms; it is larger than the papule, and is nearly always 
situated in the ciliary portion of the iris. After it has 
existed for some time, it will disappear by changing in 
color to yellow, leaving an extensive atrophy of the iris, or in 
certain cases it may rupture and fill the anterior chamber 
and even perforate the sclera. The cornea is frequently 
affected by an opacity of varying degrees, verging to a 
pronounced interstitial keratitis. If the gumma involves 
the sclera, it will cause a painful protrusion of this tissue 
which is bluish-black in color. Gummatous iritis occurs 
usually in one eye, and always late in the infection. Ac- 
cording to Groenouw, papular iritis occurs somewhat earlier 
than the usual syphilitic iritis. The course of this form of 
iritis is more unfavorable than the simple iritis. 

Iritis is rarely caused by inherited syphilis just as inter- 
stitial keratitis is rarely caused by acquired syphilis. 
Rabl found interstitial keratitis present in 34 per cent. 
of 127 children with inherited syphilis, and iritis in 3 
per cent. While interstitial keratitis is a localization of 
late inherited syphilis, iritis occurs in cases where other 
symptoms of inherited syphilis appear in the first few 
months. In a few cases iritis was found present at birth. 
An acute iritis in the early months of life is always due to 
hereditary syphilis. The form is plastic; usually chronic 
rather than acute. The symptoms are so slight that it 
is only a discoloration of the iris which suggests the inflam- 
mation. There are in addition adhesions and closure of the ° 
pupil. Nodules are comparatively frequent.- This form 
of iritis occurs either in one or both eyes. The complica- 
tions are interstitial keratitis, vitreous opacities, choroiditis, 
‘neuro-retinitis and cataract. Under proper treatment a 
very fair amount of vision is frequently observed. The 


286 MEDICAL OPHTHALMOLOGY 


age at which the affection begins is usually at about the 
fifth or sixth month. The second period in which this 
inflammation seems to appear is between the tenth and 
eighteenth year. In two cases of irido-cyclitis due to in- 
herited syphilis which I have observed, a zonular opacity 
of the cornea developed, notwithstanding, fair vision was 
obtained by operation. Brailey! described an iritis of the 
later stages of syphilis. This iritis occurs in adults thirteen 
years after infection, in the congenital form twenty-one 
years after birth (as opposed to the usual, where it occurs 
six months after infection or in infants six months after 
birth). This late iritis is usually double, an iritis serosa 
with tendency to secondary glaucoma; the type in the 
inherited is similar. Such an iritis may be accompanied 
with deep plaques in the posterior layers of the cornea, or 
appear as gummatous iritis with peripheric synechia, or be 
associated with a vascularizing interstitial keratitis. In 
the late iritis of inherited syphilis the general physical 
development of the patient is usually good. 

Gumma of the ciliary body is either a primary condition 
or is an extension from a similar process in the iris. It is 
usually localized to one eye. If the eye has previously 
been healthy, there is pain and vision is diminished; then, 
after a few days, the sclera commences to bulge in the region 
of the ciliary body, and finally the iris is attacked. In 
other cases, a plastic iritis comes first and then, with a 
renewal of the inflammatory symptoms, a painful spot 
appears in the sclera. This usually is situated up and out 
from the cornea. The termination is generally unfavor- 
able. The diagnosis is sometimes aided by the presence of 

other symptoms of syphilis. 
~  _Ewetzki? collected 67 cases of syphilomas of the ciliary 
body. They apparently occurred in the second stage in the 
form of papules, or in the tertiary stage as true gummata. 
It is only through the other symptoms and the general 
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condition of the patient that a correct diagnosis can be 
made. _Frugiuele distinguishes between benign and malig- 
nant forms of papules; the latter show a rapid tendency to 
extension leading to proliferation and shrinkage of the eye- 
ball. True gummata occur in the tertiary stage. At the 
beginning the syphiloma of the ciliary body can not be 
identified and the case is a simple one of iridocyclitis. 
When the tumor has grown it may be seen through the 
pupil with the ophthalmoscope, or when it perforates. In 
40 per cent. of the cases this perforation has taken place 
either externally or internally. A severe iridocyclitis is 
usually present with posterior deposits, hypopyon or hy- 
phema. For diagnosis, it is important to remember that 
in sarcoma inflammatory symptoms are not probable and 
the rapid growth would also exclude a tumor. Tubercu- 
losis must also be considered. 

Cuoroip.—The choroid is frequently affected in syphilis 
and the retina 1s affected with it, so that it is impossible to 
say which of these two members is primarily affected. It 
is, therefore, best to speak of chorio-retinitis. According 
to Groenouw, the statistics show that in 16.7 per cent. the . 
choroid is involved and in 5.1 per cent. the retina is affected. 
The various forms of choroiditis which are seen in syphilis, 
with but one exception, are not characteristic. They are 
the following: : 

Acute Irido-choroiditis.—This means the extension of an 
iritis to the deeper structures as is shown by a change in the 
tension of the eye and a diminution of sight. Itis alwaysa 
severe process. The fundus is not visible on account of 
the vitreous opacities. The complications make the prog- 
nosis serious. There is a chronic form which is character- 
ized by vitreous opacities in which the iritis 1s not marked; 
usually no foci are to be seen in the choroid on account of the 
vitreous opacities. 

Disseminate chorio-retinitis occurs without involvement 
of the retinal vessels and of the disc. These exudates begin 
frequently in the periphery and then cover the entire fun- 
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dus. They are at first indistinct with pigmentary changes 
in the margin and at the center, without the choroidal 
vessels becoming visible. Later on the areas become more 
sharply defined when surrounded with pigment and the 
sclera can be seen shining through between the choroidal 
vessels. The changes in the writer’s experience are scat- 
tered over the fundus without any relation to the retinal 
tissues which show no abnormality. They consist in areas 
of choroidal atrophy of a map-like outline with irregular © 
pigmentation and subsequent retinal connective-tissue 
formation. ‘The new patches are recognized by an oedema, 
a hazy of the overlying retina and a distinct choroidal con- 
gestion with occasional small hemorrhages. Later the haze 
and the red color go, the outline becomes defined with the 
formation of pigment and the process ceases to be active. 
The supposition that 80 per cent. of disseminate choroiditis 
were due to syphilis is now known to be wrong. Accord- 
ing to Alexander, only those cases are syphilitic where 
opacities occur in the posterior part of the vitreous. At 
the present time the Wassermann reaction is a great help 
in diagnosticating syphilis, though in this disease in only a 
proportion of the cases is a connection with lues probable. 
In the syphilitic form we find dust-like opacities in the 
posterior part of the vitreous, a complicating iritis or in- 
terstitial keratitis. The choroidal spots are in no way 
characteristic. | 

In the diffuse form of chorio-retinitis (to be described) 
after the disappearance of the retinal clouding, circum- 
scribed foci of adhesive chorio-retinitis develop which may be 
multiple, spreading over the entire background, or remain 
solitary and then preferably in the macular region. Similar 
forms without preceding opacity, 7.e., primary disseminate 
or central chorio-retinitis, unquestionably occur in non- 
syphilitics. These conditions have nothing characteristic 
for syphilis, and the view formerly held, that most of these 
cases were due to syphilis, has been gradually abandoned. 
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In a number tuberculosis has been brought in etiological 
relation. 

Igersheimer in 1910, showed with the aid of the Wasser- | 
mann test that only a very small percentage of chorio-retin- 
itis in adults was due to syphilis. A much larger propor- 
tion is due to syphilis in childhood or youth, particularly 
as regards the primary disseminate form. Very few obser- 
vations show the development of primary chorio-retinitis 
in syphilis without the preceding retinal cloudiness and 
vitreous opacity. 

Foerster has described an areolar choroiditis, in which 
whitish areas surrounded with delicate pigment are situated 
at the posterior pole of the eye; this choroiditis may be 
caused by different infections. True gummata of the eye 
ground are very unusual. The ophthalmoscope shows a 
white prominence, apparently starting from the choroid, 
and secondarily involving the retina. There are inflam- 
matory symptoms such as vitreous opacities, iritis, optic 
neuritis, etc. 

Diffuse Syphilitic Chorio-retinitis——This is a character- 
istic syphilitic lesion which was first described by Jacobson 
and then particularly by Foerster. The disease occurs in 
one or both eyes and the patients are usually between 
thirty and forty years of age. It occurs in the late second- 
ary or early tertiary stage not before the second year and 
other secondary lesions have preceded the condition. The 
course is chronic and relapses are frequent. A frequent 
complication is iritis which may precede or appear simul- 
taneous with the chorio-retinitis. There are usually 
glandular swellings in the neck and, according to Foerster, 
skin eruptions are present in 50 per cent. of the cases. It 
has been stated that retinal hyperemia is frequently present 
in the secondary stage of syphilis. This has, however, 
not been confirmed. This diffuse chorio-retinitis is,in 
comparison with syphilitic iritis, one of the unusual mani- 
festations. The dust-like vitreous opacities are an early 
sign, and can be best seen by dilated pupil with diminished 
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illumination by using a strong convex glass behind a plane 
mirror. They frequently remain for many years. The 
optic nerve is blurred and red, the margins are ill-defined 
and the opacity of the nerve-head extends into the neigh- 
boring retinal tissue. This opacity often can be seen to 
follow the larger blood vessels in the form of delicate white 
radiating lines. In the region of the equator the eye 
ground ‘is clear. Retinal hemorrhages are exceptional. 
The arterial walls do not present any visible changes. 
The veins are more congested than normal. 

According to Foerster in about one-third of the cases, 
small circumscribed, decolorized areas are seen in the pig- 
ment epithelium in the early stage, particularly in the 
region of the macula or in the periphery. In some cases 
the condition is complicated with various forms of dis- 
seminate chorio-retinitis. These foci are situated in the 
periphery and may escape observation. In the macula 
in about one-third of the cases there are groups of red or 
white dots, sometimes grayish spots. These changes are 
often difficult to see until the vitreous opacities diminish, 
though their presence is suspected by the defect in the visual 
field. After recovery a large white scar sometimes remains. 
Similar changes have been observed in the periphery of 
the retina. 

The subjective symptoms are of great importance. 
There is rapid diminution of vision which can not be 
explained by the changes to be found with the opthalmo- 
scope. The visual field shows a more or less complete 
ring defect surrounding the central area. Sometimes there 
are isolated sector-like defects in the periphery. These 
make themselves noticeable to the patient by an area of 
scintillation. The ring-like defects are incomplete and 
more irregular than those found in retinitis pigmentosa. 
Their cause is not clear; some make the course of the blood 
vessels responsible. Another important symptom is night- 
blindness. The light sense is very much reduced. In 
bright illumination the patient’s sight may not be very 
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much affected. Furthermore, there are photopsias usually 
in the region of the defect in the field, which are increased 
on bodily exertion. Micropsia and metamorphopsia are 
also complained of. 

The course is a slow one, and vision gradually diminishes. 
If early treatment is instituted, there may be complete 
recovery, or with partial defects. On the whole, the process 
is characterized by obstinacy and chronicity of course. 
The recovery frequently is incomplete and the disease goes 
into a chronic stage where even with prolonged treatment 
no particular improvement results. If the treatment is 
interrupted too soon relapses occur with further deteriora- 
tion of vision. ‘There is however a great tendency to re- 
lapses for which changes in the eye ground do not offer an 
explanation; there is then a further diminution of vision 
with a renewed onset of subjective symptoms, of photopsias, 
night-blindness, and defects in the field. Complete re- 
covery occurs only in the mild cases and where no distinct 
defect in the field is present. Vision may improve for 
years, though it is generally somewhat impaired. In 
these cases vitreous opacities, choroidal atrophies, pig- 
mentations, atrophy of the retina and various pigmentary 
changes are present. 

If the process lasts for a long time, other symptoms regu- 
larly develop at the disc, the retinal vessels, the pigment 
epithelium and the choroid, and slowly the so-called chorio- 
retinitis pigmentosa develops. The diffuse clouding of the 
retina and vitreous may last for years, before it ceases. 
In the severe cases the retina and the choroid undergo 
marked atrophic changes similar to retinitis pigmentosa. 
The pigment, however, is in the form of round deposits 
and not near the blood vessels. The optic nerve shows 
retinal atrophy. Opacities frequently form at the posterior 
pole of the lens. In the subsequent course of these cases, 
attacks of apoplexy or mental disturbances have been 
observed. | 

It is important to realize that if this process exists for a 
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long time it can entirely change its appearance, and. the 
diffuse retinal clouding is replaced by extensive atrophy of 
the pigment epithelium and multiple black pigment spots, 
or by circumscribed areas which are decolorized and exhibit 
pigment proliferation. 

Certain symptoms observed in the first period suggest 
from the form of visual disturbance an early involvement of 
the external layers of the retina. The involvement of the 
choroid is still a mooted question. The ophthalmoscopic 
symptoms are explained by changes in the pigment epi- 
thelium and the presence of choroiditis in the later stages 
possibly indicates an extension of the disease from the retina 
to the choroid. Leber suggests that the name should be 
governed by the ophthalmoscopic picture, and when the 
retina is clouded we should speak of a retinitis, and when 
there are changes in the pigment epithelium with retinal 
pigmentation the condition is a chorio-retinitis. 

There is a comparatively rare form of circumscribed 
infiltration which occurs either in the macular region as 
chorio-retinitis centralis, or in the periphery. This is 
not always to be distinguished from the diffuse chorio- 
retinitis just described, asin the latter, changes in the yellow 
spot may also be present. In the first group there are in 
the region of the macula circumscribed, pale, distinctly 
prominent areas, round and of considerable size, often 
several disc-diameters in size. About this large area there 
are sometimes smaller foci. The color is yellowish or 
grayish and there are a few retinal hemorrhages. If 
situated near the disc, the disc shows slight inflammatory 
changes. The vessels show no change. There may be 
vitreous opacities. The central location of the focus pro- 
duces a central scotoma with marked diminution of vision. 
Improvement may follow treatment, though normal vision 
is not again obtained. ‘The course is also in this variety 
tedious and prone to relapses. The condition fortunately 
is usually in only one eye. There may be an associated 
jritis. The patients are in the early stages of syphilis. 
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Hirschberg reported in 1888 a case of this kind as chorio- 
retinitis tumida. In these cases there are probably small 
tumor-like proliferations of the choroid with secondary 
involvement of the retina representing an early stage of a 
gumma. A number of gummata of the retina have been 
described. 

ReETINA.—As has been said, it is difficult to distinguish 
between diseases of the choroid and those of the retina, as 
these two tissues are so closely associated; yet it seems 
that there are lesions which principally affect the retina. 
In these cases the condition can be recognized with the 
ophthalmoscope as being situated in the retina, as some- 
times having bearing to the course of the vessels and not 
leaving any pigmentary changes, but rather a connective- 
tissue scar (sclerosis). For purposes of description, it is 
convenient to speak of diseases of the retinal tissue (re- 
tinitis) and diseases of the retinal blood vessels. The 
former are much more frequent than the latter for the 
reason that as has been just stated, the retina is rarely 
primarily involved and is usually secondary to a choroidal 
process. Syphilitic diseases of the retina do not usually 
present the intense picture of an inflammation, with pus 
formation. They occur in the form of a diffuse inflam- 
matory clouding and swelling or a circumscribed cellular 
infiltration accompanied by a gradual degenerative process 
in the pigment epithelium. Most of the cases occur in the 
secondary period in which the diffuse syphilitic chorio- 
retinitis is typical. The circumscribed cellular infiltrations 
are very much less common and are not found in any defi- 
nite stage, though in the tertiary period they resemble a 
gumma. If the disease lasts a long time diffuse or cir- 
cumscribed changes in the pigment epithelium result with 
secondary retinal pigmentation, which is the usual mani- 
festation of hereditary syphilis. | 

Some writers (Jacobson, Alexander) speak of an in- 
dependent syphilitic retinitis. While in the diffuse chorio- 
retinitis the choroidal blood vessels are primarily affected . 
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with the result of causing changes in the choroid and in 
the external layers of the retina, it is possible for the 
syphilitic process to attack the retinal vessels and the re- 
sulting changes would then be in the internal layers of the 
retina. This differentiation in the writer’s opinion is 
difficult to recognize with the ophthalmoscope, owing to the 
haze of the vitreous which occurs in both forms. In 
syphilitic retinitis there is a grayish cloud which hides the 
optic nerve and the surrounding retina, causing the disc 
to appear as a yellowish-red spot with blurred outlines. 
In addition there are hemorrhages, exudates, oedema and 
changes in the vessels; the last are very difficult and often 
impossible to see. 

A retinitis circumpapillaris has been described in which 
the retina surrounding the disc up to the macula is swollen 
like a wall, while the disc itself is not affected. This 
condition differs from papillitis, in which the choroidal 
ring is hidden by the swelling of the nerve-fibre layer. The 
vitreous opacities are usually diffuse and consist of many 
dust-like dots which show rapid movement and sometimes 
seem to be deposited upon delicate membranes. 

Hemorrhagic Form of Syphilitic Retinitis——Though 
hemorrhages as a rule are absent in syphilitic retinitis, 
there are cases where hemorrhages occur in large number 
and justify the term of hemorrhagic inflammation. Oc- 
casionally these hemorrhages occur with distinct changes 
in the vessel walls. 

Extensive hemorrhages sometimes give rise to preretinal 
connective-tissue proliferation, which produce bluish-white 
bands situated on the inner surface of the retina, causing a 
circumscribed detachment and are a mild form of prolifer- 
ating retinitis. There are cases where, in the absence of 
vascular changes in the vessel walls, many hemorrhages are 
scattered over the retina. ‘This disease was described by 
Schoebel in 1898. It is usually bilateral, with marked 
inflammatory symptoms. Opacities of the vitreous are 
present, and, in addition, there may be profuse hemor- 
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rhages into the vitreous which take a long time for their 
absorption and often cause detachment of the retina and 
vessel formation in the vitreous. These profuse vitreous 
hemorrhages in syphilis cause a black background to the 
ophthalmoscope, though blood can sometimes be directly 
observed by oblique illumination. They occur late in the 
infection in eyes which have been affected with chorio- 
retinitis and with vascular disease. 

Central recurring retinitis is a very unusual type of 
inflammation which has been observed in the late periods 
of syphilis. The visual disturbance is characteristic and 
consists in the sudden onset of marked central loss of sight 
which, after a few days, passes off and returns after a 
number of weeks or months. These attacks have been 
known to recur from thirty to eighty times. Treatment 
has but little influence. As this condition occurs in the 
late manifestations, other changes are usually present. 
The scotoma may be in the form of a ring, or there may be 
micropsia. Ophthalmoscopic changes are slight in pro- 
portion to the disturbed vision. The delicate clouding of 
the retina in the region of the macula of a grayish color is 
observed sometimes in combination with small white spots 
and a few hemorrhages. ‘The changes are not easily to be 
seen on account of the vitreous opacities. Between the 
attacks the ophthalmoscopic picture is normal. Later on 
a permanent opacity develops with some pigmentary 
changes. During the attacks there is some photophobia 
and ciliary congestion. It occurs in both eyes or in only 
one eye. The attacks gradually cease and the amount of 
vision depends on the permanency of the retinal changes. 
Leber is inclined to believe that the condition depends 
upon a shallow circumscribed detachment of the retina. 

Retinal Vessels.'—Changes in the vessels in the vari- 
ous forms of syphilitic retinitis are to be separated from 
the more or less independent changes of the larger vessels 
where there is a clouding of the vascular wall without 
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ophthalmoscopic evidence of a retinitis. In the diffuse 
chorio-retinitis of the secondary stage no changes can be 
seen in the retinal vessels. In the form of retinitis which 
occurs in the later stages, characterized by changes in the 
pigment epithelium and retinal pigmentation the so-called 
chorio-retinitis pigmentosa, the vascular wall is opaque 
and thickened with corresponding narrowing of the lumen. 
The vessels are accompanied by white lines and become 
thinner as they approach the periphery, and finally dis- 
appear entirely from view. In the advanced cases the 
vessels on the disc are very thin and can only be followed 
for a short distance in the retina. 

Independent vascular disease of the retina of syphilitic 
origin is unusual. It occurs in the late periods of syphilis 
usually without any signs of retinitis, in one or in both eyes, 
with a pronounced clouding of the vessel wall with only a 
sight narrowing of the lumen. It develops rapidly and 
may completely disappear. It occurs generally in the 
arteries, occasionally it has been observed in the veins or in 
both vessels. Syphilitic arteritis was first described by 
Haab and he has published the picture of a very striking 
case. The opacity of the vessel wall is usually marked. 
The blood column is narrowed, surrounded by broad white 
lines or completely covered. Branches or a large subdivi- 
sion of the blood vessel are involved; rarely there is a uni- 
form distribution over the entire vascular system. The 
circulation is preserved so that there is no marked diminu- 
tion in the function. In the ‘particular segment of the 
retina affected numerous hemorrhages may be present. 
These changes in the vessel wall may be entirely cured with 
energetic treatment. In a case of the writer’s where the 
course of the syphilis was curiously hastened by the exclu- 
sive treatment with salvarsan, the superior temporal retinal 
artery became surrounded by an exudate like an injected 
lymph sheath and a few hemorrhages. This vessel became 
obliterated and a permanent sector-like defect in the field 
resulted. The eye showed other syphilitic manifestations: 
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iritis, vitreous opacities, choroiditis. A very remarkable 
condition has been observed by de Schweinitz! where the 
process affected all the blood vessels of the eye together 
with retinal hemorrhages and which Leber regards as of 
syphilitic origin. 

Vascular changes of this character have been observed 
in cases where syphilis has produced a nephritis. There 
have been cases where symptoms of cerebral lues were 
present. Some authors believe that the demonstration of 
these retinal changes is of importance for the diagnosis of 
brain syphilis. Uhthoff, however, was not able to sub- 
stantiate the frequency of these vascular changes, and 
found that pronounced ophthalmoscopic retinal lesions are 
practically absent in syphilis of the cerebral nervous sys- 
tem. This view is confirmed by a study of Geis’s material, 
in which there were many cases of cerebral lues, but syphi- 
litic changes of the retinal arteries and hemorrhages were 
very unusual. Three patients alone could be followed 
longer than from four to six years. ‘Two of these were well 
and showed no symptoms of cerebral disease; the other died 
after three years, from a cardiac lesion. Syphilitic disease 
of the retinal arteries does not have the same prognostic 
importance which corresponding arterio-sclerotic changes 
in the retina possess. 

_ Chorio-retinitis in Hereditary Syphilis.—In hereditary 
syphilis during the suckling period a bilateral affection of 
the eye grounds has been observed which may belong to 
the type of chorio-retinitis or to neuro-retinitis, in which 
the vitreous is also involved. The disease is apt to be 
overlooked unless nystagmus, strabismus or improper 
holding of the head draws attention to a possible disturb- 
ance of the eyes. Hirschberg, in 1886, described a dis- 
ease of the eye grounds occurring in syphilitic children 
between the fifth and eighteenth months, which is regu- 
larly bilateral. The disc is clouded, grayish-red or some- 
‘times presents a bluish-white exudation which extends 
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for a partintothe retina. This disappears after a few weeks 
and may leave some connective-tissue formation on the 
disc or changes in its color and contour as well as narrowing 
of the arteries. Throughout the eye ground there are 
numerous pale dots which are crowded together in the 
periphery with pigmentation. Sometimes the choroidal 
areas are large and red or white in color with pigmentation 
which somewhat resembles the typical pigment degenera- 
tion. In the macular tegion there is a dark brown dis- 
coloration or a grayish-black area. 

The writer has observed a similar fundus change in a 
child aged four and one-half, with a strongly positive 
Wassermann, who was brought to the hospital because the 
mother had noted loss of sight. The retina was cloudy, 
the disc was bluish-white and blurred, there were some 
bright choroidal atrophies, while in the periphery diffuse 
chorio-retinal changes were present. With treatment 
marked improvement was obtained, the nerve-head became 
dirty gray and the arteries were thin. 

Observations from the children’s clinics in sucklings 
with hereditary syphilis have shown an unusual frequency 
of papillitis. The media were clear, the discs swollen, the 
margins blurred, and occasionally there were small hemor- 
rhages. These changes all disappeared under treatment 
and the discs resumed their normal color. Exceptionally 
they became atrophic; choroidal changes and vitreous 
opacities were sometimes present. This observation is 
noteworthy as in later years changes of this character are 
not observed; possibly the great mortality of these cases 
must be taken into consideration. In any case, it shows 
that an early ophthalmoscopic examination in doubtful 
cases is of value for the diagnosis of congenital syphilis. 

Another form of chorio-retinitis is that occurring in 
conjunction with parenchymatous keratitis. This 1s 
present sometimes at the onset of the keratitis and may 
have developed a long time before. In other cases it iS 
not recognized until the cornea has cleared. 
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These forms are in general chronic with only slight retinal 
clouding or hyperemia, and Leber regards them as degenera- 
tive chorio-retinal processes. The affection occupies chiefly 
the periphery of the eye ground and a number of pictures 
are presented according to the amount of pigmentation 
and the size of the atrophic areas. The peripheric location 
does not produce visual disturbances, consequently its 
onset is not observed. It may occur independent of 
parenchymatous keratitis, and not be noted until the 
patient is about twenty and a complicating glaucoma arises. 

The changes in the eye grounds which occur in inherited 
syphilis show many different forms. At the same time 
the attempt to classify! them is more or less successful. 
The first type is represented, according to Haab, by diffuse 
small spotted changes which give the eye ground the appear- 
ance of having been covered with pepper and salt, which 
may involve the periphery or the entire fundus. 

A similar condition is found in tapeto-retinal amaurosis 
(Leber) which is not due to inherited syphilis, and occasion- 
ally in the so-called pigment degeneration without pig- 
ment. The optic nerve and the vessels may be normal. 
In other cases the nerve-head is pale and the vessels are 
narrow. The vitreous is clear, the pigment spots gradually 
enlarge, become angular and change to the fourth type, as 
has been observed in a number of cases. This form is 
always bilateral, occurs early in life (the seventh week to 
the fourteenth month). Leber believes that it is a later 
stage of the previously described infantile papillo-retinitis, 
where the changes of the disc, in the retina and in the 
vitreous disappear. 

The second and third types are characterized by the 
appearance of larger round chorio-retinal areas which vary 

1Sidler-Huguenin, Ueber die hereditar-syphilitischen Augenhinter- 
grundsveranderungen, etc., Leipzig, L. Voss, 1902. 

Autonelli, Les stygmates ophthalmoscopiques rudimentaires, etc., Paris, 
Maloine, 1897. 


Hirschberg, D. m. W., 1895, Nos. 26 and 27. 
Haab, Atlas. Munchen Lehmann. In English, Philadelphia, Saunders. 
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in size, in which the foci are discrete or crowded together, 
with resulting irregular lobulated areas. The periphery 
of the eye ground is especially affected. The vitreous 
shows circumscribed opacities. The optic nerve and the 
retinal vessels are not particularly changed and vision is 
good. In the second group the areas are pigmented; in 
the third the atrophic areas have but little pigment. _ 

Silex! has described in individuals under fifteen years a 
form which he calls choroiditis areolaris, in which there 
are black areas with a bright center, or pale areas with a 
black margin, particularly in the macular region. In 
this form vision is affected and the condition may be 
limited to one eye. . 

The fourth type includes cases in which there is a 
secondary pigmentation of the internal layers of the retina, 
optic atrophy, narrowing of the blood vessels, a picture 
resembling pigment degeneration. In addition to these 
pigmentary changes, there are large chorio-retinal areas 
which may occupy either the periphery or the posterior 
part of the fundus. The main difference between this. 
condition and true pigmentary degeneration is that there 
is no distinct localization of the pigment near the visible - 
blood vessels. 

These types may be combined. Types 2 and 3 are 
closely related to interstitial keratitis which they precede 
or rarely follow. 

Pigmentation about the disc is observed in other condi- 
tions, and is not pathognomonic, as opposed to Antonelli’s 
view. 

The changes in the eye ground which depend on heredi- 
tary syphilis may be only very slight and the process 
remains rudimentary. In unusual cases the changes may 
be so extensive as to lead to complete blindness. In a 
few cases the process has caused a detachment with com- 
plete destruction of the eye. Nettleship has reported a 
number of these cases which resembled glioma of the retina. 


1 Silex, B. kl. W., 1896. 
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There, are a number of observations which prove that 
syphilis may be transmitted to the third generation 
(Leber) where it has caused chorio-retinal processes, chorio- 
retinitis, areolaris and pigmentosa, and interstitial keratitis. 

Collins! examined the children of 12 women with in- 
herited syphilis and found them free from taint, which he 
regards as presumptive evidence against the transmission 
of syphilis to the third generation. The mortality of these 
children is unquestionably greater and a dystrophic 
influence is inferred. Sidler-Huguenin? has not observed 
eye changes characteristic of inherited syphilis in the third 
generation and find the children rickety, tuberculous or 
backward mentally and physically. 

Igersheimer,* in an interesting study of the future history 
of interstitial keratitis cases, found that of 152 eyes good 
vision was obtained in 59 per cent. of the cases. In 44, 
myopia developed; in 5 cases amaurosis resulted. Prog- 
nostically the age of the patient at which the disease 
manifests itself is of importance. The younger the patient, 
the better are his chances. In most cases the second eye is 
as severely affected as the first. The tension was increased 
in 27.4 per cent.; a decrease was observed in 21.6 per cent. 
The ectatic condition of the cornea which could be taken as 
a result of increase of tension, was often associated with 
normal or even sub-normal tension. Relapses occurred in 
14 per cent. of the cases. It is known that these patients 
suffer from other manifestations of inherited syphilis 
which shows itself in affections of the bones, teeth, the 
hearing, etc. An important complication has sometimes 
been overlooked, and that is the nervous system. This 
author found in not less than 43.5 per cent. severe forms of 
nervous disease. This is another reason for advocating 
the continuance of the anti-syphilitic treatment even after 

1 Collins, R. L. O. H. 1903. 

ALEC: 

3 Igersheimer, Das Schicksal von Patienten mit Keratitis Parenchymatosa 


auf Hereditar-luetischer Grundlage. (Sammlung zwangloser Abhandlungen 
aus dem Gebiete der Augenheilkunde, Vossius, 914.) 
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the eye process has come to a standstill. As to the off- 
spring of these patients, of 28 children the Wassermann 
reaction was positive in 12; in one case lues was present in 
the third generation. The author’s statistics show that 
congenital lues does not prevent a new infection. 

Optic Nerve.—According to Groenouw, of all the in- 
flammations of the optic nerve, about 18 per cent. depend 
upon syphilis. Primary syphilitic disease of the optic 
nerve is always inflammatory, while the simple atrophy is 
always secondary. 

While Ole Bull! reported hyperemia of the optic nerve as 
one of the most frequent disturbances in early syphilis, 
this observation was not confirmed by later investigators. 
Krueckmann found hyperemia in only 3 per cent. of the 
cases. After the subsidence of iritis, ophthalmoscopic ex- 
amination or the discovery of impaired vision will lead 
to the recognition of an optic neuritis which is not an in- 
frequent complication. The outline of the disc is. blurred 
and there is a venous congestion. ‘The condition is ob- 
stinate but the prognosis with proper treatment is good. 

There can be no question but that there is a primary 
specific optic neuritis where disease of the brain or of the 
orbit can be excluded. Primary optic neuritis may 
appear as a simple optic neuritis, a choked disc, or a retro- 
bulbar neuritis either in one eye or in both. The field 
often shows a central scotoma, an annular defect or a 
peripheric defect. The ophthalmoscopic changes vary 
according to the proximity of the inflammatory focus. 
The surrounding retina is frequently affected and the 
process is then more properly spoken of as a neuro-retinitis. 
There are often other ocular manifestations of syphilis, 
such as iritis, choroiditis and vitreous opacities. The 
process occurs in the late secondary period and is very 
rebellious to treatment; a certain amount of visual defect 
usually remains. 

Primary optic atrophy can occur as the first symptom of 


1 Ole Bull, The Ophthalmoscope and Lues, Christiania, 1884. 
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tabes and paresis and precede the other symptoms by many 
years. There is no primary syphilitic optic atrophy, 
though the optic nerve is frequently involved secondarily 
in brain lues. In this we find optic neuritis, choked disc 
and simple optic atrophy (descending atrophy). These 
optic-nerve conditions are treated fully in the first half of 
the book. 

An unusual condition is a gummatous proliferation of the 
optic nerve-head. <A case of this character was reported 
by Scheidemann! while affections of the optic nerve back 
of the papilla have been reported by a number of observers. 
Leber speaks of the regularly present necrosis of the infil- 
trated areas of the optic nerve. | 

Orpit.—The orbit is affected in syphilis in the form of 
periostitis which is usually a tertiary lesion. It is unusual, 
according to Groenouw 70 cases have been reported. 
Notwithstanding the frequency with which syphilis attacks 
the periosteum of the cranial bones, the frontal and parietal 
in particular, the orbital walls are but rarely affected. 
Where the orbit is affected, other parts of the skull show 
similar changes. The favored site is the upper orbital 
margin and a hard tumor forms at a part of the orbital 
margin. After it has existed for some time osteophytic 
deposits form at the periphery, the tumor softens, the skin 
turns red and perforates, permitting the escape of purulent 
contents; a fistula results leading down to carious bone. 
In the subsequent cicatrication the eye lids sometimes 
become deformed. 

The periostitis may select a different site at any of the 
orbital walls. The symptoms then in addition to pain con- 
sist in exophthalmos. When situated at the apex of the 
orbit, there will be exophthalmos, swollen lids, pain, a 
paralysis of the various motor and sensory nerves. The 
_V nerve is sometimes affected so that there is associated 
anesthesia, which may lead to neuro-paralytic keratitis. 
In most cases other ocular nerves are involved including 


1 Scheidemann, C. f. prakt. A., 1895 
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the optic nerve. The optic nerve may remain healthy, or 
become affected in the form of optic neuritis with hemor- 
rhages, which usually results in a neuritic atrophy. Iritis 
has been mentioned as a complication and there are some- 
times affections of the nasal sinuses. If the treatment is 
started promptly, the prognosis is good. 

The lacrymal gland is rarely the seat of a syphilitic 
lesion, though a number of cases have been recorded. ‘The 
condition is unilateral, occurring in the secondary or ter- 
tiary period. The gland enlarges, without pain, like a 
tumor, and the upper lid is somewhat swollen. Palpation 
reveals a hard tumor in the region of the lacrymal gland. 
In one case of the writer’s the symptoms were those of a 
tumor in a woman of fifty; after removal the microscopic 
examination showed that the process was_ syphilitic. 
Other syphilitic eye symptoms are sometimes present. In 
a case of de Lapersonne multiple glandular swellings were 
present scattered over the body, in the testicle, mammary 
gland, and parotid. It is evident that the diagnosis is 
very difficult. The lacrymal passages are more frequently 
involved. ‘Terrien describes a gumma of the lacrymal sac, 
a condition which has been observed in four cases. The 
tear passages usually suffer from a periostitis of the supe- 
rior maxilla which obstructs the lacrymal duct; and in other 
cases the lacrymal sac is directly invaded from the disease 
of the surrounding bone. Associated with this are various 
lesions in the nose, ozena, necrosis, perforated septum, 
saddle-shaped nose, etc. Disease of the superior max- 
illa is particularly frequent in inherited syphilis and is the 
cause for dacryocystitis, lacrymal abscesses, and fistule 
in children. 3 

Muscies.—Paralyses of the ocular nerves, including the 
facial and the fifth represent according to Groenouw about 
18 per cent. of ocular syphilis. The third nerve was in- 
volved in 73 per cent., the sixth in 24, the fourth in only 3 
per cent.; while the fifth nerve was affected in 2 per cent. 
and the facial nerve in 3 per cent. According to various 
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authors ocular-muscle paralyses are due to syphilis in 
from 17 to 60 per cent. The cause of the ocular paralysis 
is usually an affection of the nerves, and the nerves are 
generally not primarily affected, but are involved secondar- 
ily by extension from the surrounding tissues. At the 
same time a primary syphilitic neuritis can occur in the 
optic nerve, and probably in the other cranial nerves, 
though the diagnosis can not be made. The most frequent 
cause for the ocular paralysis is a compression of the nerves 
through a syphilitic affection in the orbit, in the bony canals 
of the skull, or along the base of the brain. Nuclear and 
cortical disease are occasionally present following circula- 
tory disturbances from syphilitic vascular disease. The 
ocular paralyses which are precursors to tabes and paresis 
do not belong to this chapter. In cerebral syphilis there 
are usually other paralyses and cerebral symptoms. An 
isolated paralysis of a single nerve even without other 
symptoms of a brain lesion does not exclude the possibility 
of a brain affection. 

The third nerve is affected in 76 per cent. of the cases 
where the outer or both groups of muscles are involved, 
while in 24 per cent. of the cases the internal muscles are 
affected. 

Isolated paralytic ptosis is frequent, though not char- 
acteristic for syphilis. Itis usually of nuclear origin. If 
both third nerves are involved, the brain is then affected 
in its base between the two crura. Disturbances of the 
pupil and of the accommodation are frequently syphilitic, 
particularly the one-sided internal ophthalmoplegia,® a 
reflex iridoplegia, which suggest lues. Paralysis of the fifth 
nerve may cause anesthesia of the cornea and neuro-para- 
lytic keratitis. , Irritation of this nerve produces neuralgia, 
not infrequent in the early stage of syphilis, when it may be 
associated with paralysis of other muscles. Paralysis of 
a number of different ocular muscles is very frequent in 
brain disease. Conjugate deviation and external ophthal- 
moplegia is nearly exclusively caused by syphilis. . Nystag- 


20 


306 MEDICAL OPHTHALMOLOGY 


mus may be produced by syphilis, secondary to syphilitic 
disease of the brain or cord. The ocular muscles are usually 
involved late, though there are a number of cases on record 
where a few months after the infection ocular paralyses 
have been observed. In this connection it is of interest 
to note the more frequent observation of ocular paralyses 
since salvarsan has been given. This subject has been 
treated in connection with neuro-recidives. 


TUBERCULOSIS! 


Occurrence—The eye becomes infected in tuberculosis 
either directly or more generally indirectly. A direct in- 
fection takes place in certain forms of conjunctival and 
corneal tuberculosis. A tuberculosis of the skin of the 
face (lupus) may extend and involve the eye lids, conjunc- 
tiva and the lacrymal passages, or the last may be affected 
by an extension of a tuberculosis of the nasal mucous mem- 
brane or of the neighboring bony structure. In the major- 
ity of cases the infection, however, is indirect, z.e., second- 
ary to some focus in the body. Manifest tuberculous 
lesions in the body are usually not present in cases of ocular 
tuberculosis, and eye complications in active pulmonary 
tuberculosis are very rare. I have seen an irido-cyclitis, 
without any characteristic eye symptoms in one, and 
attacks of fleeting episcleritis in two other cases where the 
lungs were actively affected. Experiments have shown 
that a tuberculous affection of the eye can take place 
through the intact intestinal mucosa (Calmette). The 
eye patients do not present any of the active symptoms 
that go with the popular. conception of tuberculosis, and 
cases of eye tuberculosis are quite different from the pul- 
monary cases seen in the medical clinic. 

The patients with ocular tuberculosis may give a susp1- 
cious family history; the personal history is often suggestible, 
occasionally there is a history of phlyctenular trouble in 


1 Groenouw, Graefe-Saemisch, II ed., 1904. 
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early life; on the other hand, at the time of the eye trouble 
they may appear to be in blooming health. The eye 
trouble is, however, a chronic one which does not yield to 
the usual treatment. 

The frequency of ocular tuberculosis though suggested by 
Michel years ago, was not confirmed until after the general . 
employment of tuberculin for diagnosis was established 
and some experimental work was done. The scientific 
proof for the prevalency of ocular tuberculosis was brought 
by Stock, who produced experimentally iritis, choroiditis, 
scleritis, etc. Leber, in 1891, suggested the concept 
‘attenuated tuberculosis’’ as the cause for nodular iritis, 
a form which is capable of spontaneous recovery. 

Every chronic..eye.trouble is.suspicious, and if other 
causes..can..beexcluded,.tuberculosis must be considered. 
The diagnosis of a tuberculous eye lesion in many cases can 
not be made with certainty from the clinical picture. 
Heine! says that there are two ways of estimating the 
tuberculous nature of an eye lesion: (1) clinical examination 
of the eye and general examination of the patient including 
family and_personal histories; (2) the-specific-reaction to 
tuberculin. Otherwise the diagnosis can only be made by 
the demonstration of the tubercle.-bacillus, microscopic 
examination of the tissue or by animal experiment. These 
methods are, of course, in most cases not available; of these 
the most definite is animal inoculation. 

Inoculation Tuberculosis—Fluid material is injected 
into the anterior chamber of a rabbit by means of a hypo- 
dermic syringe or particles of tissue are introduced in the 
anterior chamber. A mixed infection may cause suppura- 
tion of the eye, otherwise the material inoculated remains 
situated on the iris, is encapsulated, gradually shrinks and 
disappears. Usually after three to six weeks in the case of 
rabbits small grayish nodules appear in the iris, which in- 
crease in size and in number. The iris becomes swollen 


1 Heine, Erfahrungen und Gedanken ttber Tuberkulose and Tuberkulin, 
Medizinische Klinik, 1912. - 
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and congested, the cornea clouds, hypopyon develops, the 
proliferating mass finally perforates the eye ball, or the 
process may go on to absorption. 

A brief experience with tuberculin will convince every 
observer of its great value, and Schieck! does not exaggerate 
when he says that tuberculous eye diseases were first fully 
understood after the: use of tuberculin. It must be in- 
sisted upon that the use of tuberculin, especially in the 
class of cases seen in ophthalmology, if followed out ac- 
cording to definite rules, and with certain restrictions, has 
never injured the patient. Tuberculin,.while it has no 
effect in the healthy body, in the tuberculous even in small 
doses produces. characteristic reactions. The preparation 
usually used for diagnostic purposes, known as old tubercu- 
lin, is a sterilized extract of a pure culture of .the tubercle 
bacillus in glycerine. ‘There are two methods by which it 
is applied. 

Tuberculin Test.—1. Von Pirquet’s cutaneous reaction 
results in an inflammatory reaction at the site of applica- 
tion. On the surface of the forearm a drop of the old 
tuberculin is applied to two areas about 4 cm. apart. The 
skin is superficially scratched without drawing blood at a 
point midway between these two places and at each of these 
places. After twenty-four to forty-eight hours a positive 
reaction shows itself by hyperemia and exudation and the 
development of a papule. This reaction is distinctly spe- 
cific and indicates that the individual at some time or other 
has been infected with tuberculosis. Its value, therefore, 
decreases with the age of the patient. It is, in fact, too 
delicate, and a positive test is not regarded of value except 
in young children. 

A much more important test is the subcutaneous one. 
With this, three reactions can be distinguished; general, 
arm (site of injection) and focal (in this case, the eye). 
The test consists in the subcutaneous injection of Koch’s 


1 Schieck, Die Immunitatsforschung im Dienste d. Augenheilk, Wies- 
baden, I914. 
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old tuberculin in 1, 3 and 5 mg strength; children receive 
4g mg. A favorable site for injection is the arm. It is an 
absolute rule that the patient must be afebrile; it must be 
noted that the temperature does not rise above normal for 
two days before the injection. The temperature should 
then be taken every two or three hours. A strikingly sub- 
normal temperature is not infrequent in these cases. The 
patients are to be kept quiet and in bed if the reaction 
begins to show itself. After twelve to twenty-four hours, 
sometime on the second day, in the positive cases a febrile 
reaction of from 1° to 3° ensues. The temperature rises 
abruptly, then gradually decreases by lysis. This is the 
typical febrile reaction. If after forty-eight to seventy- 
two hours there has been no rise in temperature 3 mg is 
given; then, if necessary, after the same length of time 5 
mg. More patients react after the second than after the 
first injection. . If there is no reaction after the third (5 
mg) the condition is regarded as not tuberculous. Asso- 
ciated with the rise in temperature there are other impor- 
tant symptoms, accentuation of the pulse, chill, headache, 
pain in the extremities, backache, and general malaise. 
These symptoms generally last but one day. 

Bandelier and Répke! give the following contra-indica- 
tions to the diagnostic tuberculin test: (1) temperature 
over 37.3°C.; (2) positive previous history, clinically present 
physical signs and presence of bacteria; (3) hemoptysis; 
(4) heart disease; (5) nephritis; (6) epilepsy. 

The arm reaction is a percutaneous reaction at the site 
of injection; this area may become red, indurated and 
painful. Hummelsheim finds that the intensity of the 
arm reaction corresponds to the height of the fever and 
regards it even as a more delicate test. 

Together with the general reaction there is sometimesa 
focal reaction. The importance of this reaction is evident, 
as a positive general reaction does not result from a focus 


1 Bandelier und Roepke, Lehrbuch d. Spezifischen Diagnostik und Ther- 
apie der Tuberkulose, Wurzburg. 
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restricted to the eye, and unless the eye shows some change 
the proof of the tuberculous etiology of the eye lesion is 
not given. The changes in the eye are, however, often 
difficult to recognize, as they may be but little marked and 
may last only for afew hours. To detect these changes the 
eye has to be carefully examined twice a day under the best 
circumstances (artificial light and the loupe) and intra- 
ocular changes require functional tests and examinations 
with the ophthalmoscope. Heine does not insist upon the 
presence of a local reaction, as it is so often absent in un- 
questionably tuberculous eye lesions (iritic nodules) and be- 
lieves that the absence of a.local reaction in ophthalmology: 
does not prove that the eye lesion is not tuberculous. 

Increased ciliary congestion, new foci in cornea, iris or 
episclera, increased haze of aqueous or vitreous, new hemor- 
rhages and the appearance of small white dots about a proc- 
ess in the choroid or retina, are all evidences of a local 
reaction. After a positive reaction the congestion often 
becomes much less, the eye is whiter than it has been for 
some time, the vitreous is clearer and sight is improved. 
Heine calls this the negative loca] reaction. 

Schieck! describes the following ocular changes in a posi- 
tive localreaction. Conjunctivitis:nochanges. Keratitis: 
increased ciliary congestion, epithelium clouds over sus- 
picious opacities. The eruption of phlyctenules of infiltra- 
tions is not of definite importance. Iritis: increased ciliary 
congestion, clouding of aqueous, blood vessels in iris be- 
come more distinct. Schieck has never observed the forma- 
tion of synechia or the dissemination of the tuberculous 
process after the diagnostic test. Intraocular lesions: 
moderate retinal haze over a recent choroidal process. 
Hemorrhages and vitreous opacities were not observed. 

It must not be forgotten that the local reaction depends 
on an augmentation of the local inflammatory changes 
which exceptionally might produce undesirable symptoms, 
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as in vascular disease of the retinal veins. Oloff! states 
that tuberculin is contra-indicated in eye cases where there 
is a tendency to hemorrhage. In retinal lesions small 
hemorrhages and small round whitish infiltrates may appear 
in the periphery of a focus after a general reaction to tuber- 
culin. In a case? of the writer’s a crop of tubercle-like in- 
filtrates appeared about a retinal focus near the optic disc; 
these subsequently disappeared without leaving any trace. 

Tuberculin treatment in its modern application is the 
work of A. v. Hippel. It consists in a form of active immu- 
nization, a stimulation of the body’s natural protective 
resources, and depends generally speaking on the use of 
infinitesimal doses and the avoidance of the slightest local 
or general reaction. The injections should be given at 
definite intervals (twice a week, then once a week, etc.). A 
rapid cure is not possible, and when these are reported the 
diagnosis was probably incorrect. It demands great 
patience on the part both of the patient and of the physi- 
cian, and definite individualization. The form of tuber- 
culin now generally used in treatment 1s the bacillary emul- 
sion. The value of the treatment is not accepted by all, 
especially as in some forms its action is disappointing. At 
the same time, excellent results can be obtained in some cases 
if the treatment is persevered in. Relapses of course occur. 
Another question which is unsolved, is when should the 
patient be regardedascured’ As faras the eye is concerned 
this would mean the arrest of the ocular process, the complete 
cicatrization of foci and clearing up of exudates. Should the 
general condition, the hidden focus in the body, then be 
further treated? Petrushky*® waits for three months after 
an apparent cure to find whether a renewed sensitiveness 
to tuberculin has appeared; in that case treatment is carried 
out through another stage even without any clinical symp- 
toms of relapse. 

AW ly W 2 lar.) 31, Tod. 

2 Published with picture in the Arch. of Ophth., 1913. 
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Our results have been best in episcleritis and in retinal 
lesions. 

Heine gives a statistics of 125 cases where in half a favor- 
able influence was noticed. Relapses occurred in 11 after 
completion of treatment—good results were distinctly in- 
fluenced by the earliness at which treatment was begun. 

Forms of Ocular Tuberculosis.—EveEe.ips.—Tuberculous 
lesions of the eyelids are very unusual in this country. 
They show themselves in the form of lupus of the skin, in 
the form of a chalazion, or infrequently as tuberculosis of 
the lid cartilage. The swelling of the neighboring gland is 
of importance in the diagnosis, though the demonstration 
of bacilli is essential. Lupus is characterized by small 
nodules of varying size of brownish-red color, of transparent 
appearance, and of soft consistency. The course is chronic, | 
the tissue is destroyed, ulcerates, and forms scars, these 
terminating in deformity of the lid. Lupus is usually 
transmitted to the eyelids from a similar affection on the 
face. Some have claimed that the ordinary chalazion is 
tuberculous. The presence of giant cells, however, are 
only characteristic of a foreign-body tuberculosis. 

ConjunctTiva.—Tuberculosis of the conjunctiva usually 
occurs in the palpebral portion, especially the upper, and 
then extends to the retro-tarsal folds. It may begin in the 
latter situation or rarely on the ocular conjunctiva and in 
the semilunar fold. The disease is often limited to one 
eye lid, which externally shows an increase in size and resist- 
ance with increased secretion. 

The diseased conjunctiva presents a peculiar partial dis- 
coleration in addition to marked congestion. The conjunc- 
tiva is transformed into granulation tissue which may 
ulcerate and be covered with a gray membrane, and in 
places shows a whitish gray or a dirty red color. The 
parts surrounding these ulcerations present irregular hy- 
pertrophies which may contain gray nodules. The swollen 
conjunctiva may, on the other hand, present numerous 
round and oval structures of a grayish-yellow color which 


INFECTIOUS DISEASES aug 


resemble follicles and apparently show but little tendency to 
necrosis. Michel has stated that the clinical picture of 
trachoma can be produced by a tuberculous infection. 
There are cases where no ulcers form and the tuberculous 
lesion shows itself by numerous small gelatinous nodules 
situated in the depth of the tissue. Rarely the process 
presents a circumscribed polypoid prominence covered 
with smooth tissue, or the tarsus and the intermarginal 
part of the lid may be involved. The margin of the lid 
then looks as if it had been ground down, the eye lashes 
are lost and the adjoining part of the skin shows fine 
scars. 

Sattler has described four principal forms: First, that 
which resembles the usual tuberculosis of the mucous mem- 
branesin other parts of the body. Second, there are numer- 
ous small grayish nodules like trachoma follicles with very 
slight tendency to necrosis and signs of caseation. These 
occur in the retro-tarsal folds, in the semilunar fold and in 
the ocular conjunctiva. In the third variety, the prolifera- 
tion in the palpebral conjunctiva is more marked with 
pronounced mucopurulent discharge. The surface of the 
conjunctiva looks like a mass of exuberant granulations. 
The fourth variety is lupus of the conjunctiva. Eyre has 
added a fifth, in which he described a tuberculous hyper- 
trophy which resembles a pedunculated tumor like a papil- 
loma, situated on the tarsal conjunctiva. 

The cornea is not infrequently affected, usually in the 
form of pannus. There is superficial opacity and vascular- 
ization with irregularity of the epithelium, and occasion- 
ally nodular prominences. Deep inflammatory processes, 
ulcerations and infiltrations are rare; though the lacrymal 
sac may be involved in these tuberculous conditions. 
Aside from the lesion in the conjunctiva, tuberculous proc- 
esses may be situated about the nasal openings and the 
palpebral fissure. In these cases which are called lupus of 
the conjunctiva, the symptoms are somewhat different; the 
papillary hypertrophy is not so pronounced and there is a 
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greater tendency to the formation of scars and an involve- 
ment of the margin of the lids and of the tear passages. 

In other cases the conjunctiva is involved by the exten- 
sion of a tuberculous lesion of the lids or of the nasal mucosa. 
Lacrymal passages become affected usually secondarily to — 
a diseased nasal mucosa or to a tuberculosis of the adjoin- 
ing bony structures. Thus Hessberg found in 8 cases of 
tuberculosis of the nasal mucous membrane an infection 
of the lacrymal passages in 5. Involvement of the lacry- 
mal passages present the clinical picture of a blennorrhea 
of the sac or of a lacrymal fistula. 

The early involvement of the lymphatic glands, par- 
ticularly the preauricular gland, is very characteristic for 
tuberculosis of the conjunctiva. This is so constant a 
symptom that it is of value in the differential diagnosis. 

The course is always chronic and at first there are but few 
symptoms. The patient’s attention is drawn to his condi- 
tion on account of the heaviness of the lid, the increased 
discharge, and the corneal complication. The disease is 
usually one-sided. Only in 12 out of 97 cases, according 
to Saemisch, were both eyes involved. In lupus, however, 
the condition is more frequently bilateral. This affection 
usually attacks young persons between ten and thirty years 
of age. The microscope reveals a vascular granulation 
tissue containing numerous round nodules which undergo 
necrosis in the form of caseation. 

The diagnosis is difficult from the clinical symptoms. It 
can only be confirmed by the demonstration of tubercle 
bacilli. As these bacilli are rarely to be found in the dis- 
charge, the only definite method is animal inoculation. 
The conjunctival lesion is a primary direct infection or 
an extension from the skin, lacrymal passages, or bone, 
though it may be metastatic. The use of tuberculin for 
diagnostic purposes is not definite. The disease may be 
mistaken for trachoma, especially those cases in which the 
tuberculous process does not cause ulceration, and there are 
follicle-like nodules deep in the tissues. A pannus is com- 
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mon to both diseases. On the other hand, in tuberculosis 
ulceration of the conjunctiva is very frequently present 
and the disease affects usually only one eye. 

Tuberculosis of the conjunctiva in the large majority of 
the cases is a primary disease depending upon an ectogenic 
infection. In most of the patients other signs of tubercu- 
losis are absent. Preceding injury has been found to facili- 
tate the infection of the conjunctiva. Thus, it has been 
observed after injury from small foreign bodies, after an 
operation for squint, etc. 

Prognosis is extremely grave, though it is possible for the 
disease to be a self-limited one. If left to itself, the process 
extends along its surface as well as into the depth. It can 
invade the tarsus, the fornix, the ocular conjunctiva,. the 
cornea, and the sclera, and finally the interior of the eye. 

Tuberculosis of the conjunctiva may damage the eye 
very seriously and not infrequently leads to blindness; it 
may also form a source of infection for the rest of the body. 
As it starts as a local disease, if it were possible to heal the 
primary lesion the prognosis would be better. Treatment 
consists in killing off the tubercle bacilli. The best means 
is cauterizing or-exeising the tissue; the resulting destruc- 
tion may lead to symblepharon and other deformities. In 
addition to the local treatment, general treatment is of 
importance. Tuberculin has been used with advantage by 
some. 

CorNEA.—Aside from the deep keratitis which accom- 
panies scleritis, the cornea is affected in the tuberculous 
patient in a form of keratitis characterized by circumscribed 
opacities in various layers of the cornea. These opacities 
enlarge irregularly, become vascularized and are usually 
accompanied by very little inflammatory reaction. There 
will often be associated deposits on the posterior surface of 
the cornea which will be described more fully later, and are 
quite typical of a tuberculous process. A small proportion 
of interstitial keratitis is due to tuberculosis; the patients 
show other tuberculous manifestations, and syphilis can be 
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excluded. Syphilis and tuberculosis are not infrequently 
combined in the victims of interstitial keratitis. In this 
mixed form of interstitial keratitis superficial grayish infil- 
trates appear, turn yellow, break down, form ulcers which 
become vascularized and heal. Atypical forms of keratitis 
are especially suggestive of a tuberculous origin. The 
opacities are not diffuse but spotted, rather subepithelial. 
The conjunctival vascularization suggests a superficial ker- 


atitis but the epithelitm remains intact and deep vessels aa 


_develop (Heine). A tuberculous irido- cyclitis is often 
accompanied by deep circumscribed opacities in the cornea; 
the characteristics of the former condition, and especially 
the posterior corneal deposits confirm the diagnosis. The 
disease runs a very chronic course; it is often one-sided and 
occurs at other times of life than the syphilitic keratitis. 
The process is sometimes superficial like the extension of 
a scrofulous pannus and the opacities become yellowish 
infiltrations. 

ScLERA.—Tuberculous scleritis is secondary to disease of 
the anterior uvea. This explains the frequent complicat- 
ing corneal process known as sclerosing keratitis—which 
leave permanent tongue-like opacities. The congested 
scleral area shows a distinct nodular prominence which is 
usually red and painful and disappears without leaving a 
trace; its precise nature is not understood, though the 
application of the galvano-cautery is of advantage. Small 
transparent vesicles like phlyctenules are often present on 
the episclera which shoot up as rapidly as they disappear. 

-Scleritis was formerly regarded as always rheumatic; 
now the pendulum tends to the other side, and all cases are 
regarded as tuberculous. There are, however, unquestion- 
able cases of episcleritis which are not tuberculous but are 
toxic in origin, and yield promptly to a correction of diet. 
The tuberculous variety show on careful examination 
manifestations (deep keratitis, changes in the pectinate 
ligament, nodules in iris) indicative of a deep-seated and: 
severe process. Curiously enough there patients are often 
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fat, well-nourished women who appear in excellent health. 
The diagnosis is confirmed by the tuberculin test. In the 
writer’s experience this class of cases is unusually amenable 
to tuberculin treatment. In deep scleritis where the proc- 
ess in the sclera is followed by that characteristic slate- 
like discoloration and the anterior segment of the eye is 
generally involved, the scleritis is only a part of a severe 
intraocular process. .In one case which reacted to tuber- 
culin, the writer succeeded in growing the tubercle bacillus 
from the aqueous on a Miller-Petroff medium.’ 
Uvea.—Tuberculosis of the iris and ciliary body is fre- 
quent in young adults or children with a suspicious heredity 
and suggestive previous history. It is possible to distin- 
guish three clinical forms: (1) perhaps the most character- 
istic is the form of disseminate nodules. In this, in one- 
third of the cases, the condition is bilateral. The number 
of nodules varies from 1to20. They may attain a diameter 
of several millimeters and are usually situated near the 
iris angle. They are yellow-gray in color, grow slowly and 
sometimes coalesce, or in some cases the nodules are hidden 
by a layer of exudate. The entire iris can be transformed 
into a nodular mass which fills the anterior chamber. The 
nodules enlarge or retrograde leaving atrophic areas in the 
iris stroma. It must be remembered that nodules appear in 
the iris which are not tuberculous. The second variety is 
characterized by no macroscopic changes in the iris, though 
there is great tendency to posterior synechiz. The im- 
portant symptoms are the posterior corneal deposits. 
These at first are small and grayish-white, then yellowish. 
They coalesce to form irregular figures (mutton-fat) or 
gravitate to the bottom of the anterior chamber like a 
hypopyon. As they retrograde the color becomes gray, 
then brown, and finally nearly black, and they gradually 
become irregular in shape. At the site of large posterior 
corneal deposits the adjoining cornea may become affected 
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in the form of a deep opacity which remains permanent and 
occasionally leads to an anterior adhesion of the iris. 

In this group belong the heterochromia cases in which 
change in color of the affected iris is the most striking symp- 
tom of the irido-cyclitis. With this change in color the 
iris tissue undergoes superficial atrophy and the framework 
becomes outlined like a corrosion specimen. The pigment 
seam at the pupil is irregularly defective, and the pupillary 
margin is notched. In Heine’s statistics of heterochro- 
mias 50 per cent. had cataract, and 10 per cent. glaucoma. 
This author states that slight heterochromia with partial 
atrophy of the pupillary margin is the most frequent asso- 
ciated symptom of cataract in adolescents. There are but 
few adhesions, and on careful examination posterior de- 
posits will.be found on the cornea. Trans-illumination 
may show defects in the pigment layer of the iris and there 
is usually a complicating cataract. In cases of this char- 
acter which the writer has observed a history suggestive of 
tuberculosis was obtainable and the patient reacted to 
tuberculin. The removal of the cataract was performed 
with success and a very satisfactory degree of vision ob- 
tained in most of the cases. A nearly constant complicat- 
ing symptom and one pointing to the involvement of the 
ciliary body, is the associated increased tension. The 
involvement of the ciliary body explains the serious vitre- 
ous changes which occur in these cases. 

The third variety is the severest, that of the tuberculous 
granuloma. ‘This occurs only in children. The anterior 
chamber becomes filled with grayish-red granulation tissue 
and perforation occurs at the periphery of the cornea. The 
cornea is involved in the form of a diffuse opacity, infiltra- 
tions, or a typical interstitial keratitis. 

With the aid of the strongest illumination and a magnify- 
ing glass Stock and Heine have described minute gray nod- 
ules occurring at the lesser iris zone and at the pupillary 
margin. Stock regards them as tubercles even though they 
may disappear in a few weeks. Heine has described them 
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in a form where there are stroma thickenings near the ciliary 
border. Finally, there is a form of tuberculous iritis where 
the iris is not different from that found in the ordinary 
iritis. With an active tuberculous focus in the iris and 
ciliary body an optic neuritis may be present and recognized 
if an ophthalmoscopic examination is possible. This seems 
to be a toxic process! and not an actual tuberculous mani- 
festation indicating the extension of the tuberculous proc- 
ess to the optic nerve and meninges. 

Tuberculosis of the uvea usually develops slowly and the 
condition may exist for months before the patient seeks 
relief. The symptoms are therefore mild, consisting in a 
disturbance in vision, tearing, photophobia, moderate con- 
gestion and slight or no pain. Usually only one eye is in- 
volved. The inflammatory symptoms may be absent or 
are usually very slight. The iris when there is a single 
large tubercle, appears practically normal; sometimes it 1s 
somewhat discolored, with distinct blood vessels, its mark- 
ings erased, with a variable number of posterior synechiz 
or the anterior lens capsule is covered with an exudate. 
The tubercles usually appear as such from the beginning. 

This disease runs a slow course, the symptoms increase, 
the nodules enlarge, the process may then become station- 
ary or retrograde; in other cases it progresses and leads to 
perforation of the eyeball, or makes enucleation necessary. 
The disappearance of a nodule in the iris is recognized by 
the absence of the pigment of the iris. The patients are 
usually children up to the tenth year. The disseminate 
form is more frequent and occurs between the twentieth 
and thirtieth year. An examination for possible foci in the 
rest of the body, according to Groenouw, has shown in 
116 cases that 34 per cent. were healthy, 32 per cent. were 
suspicious, and 34 per cent. were distinctly tuberculous. 
In a certain number of cases tuberculosis of the iris fol- 
lowed an injury of the eye, usually a slight trauma, such 
as a blow or a superficial excoriation. 


1 Trans. Am. Oph. Soc., 1906, p. 215. 
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The prognosis for vision is bad, and a definite number of 
eyes must be enucleated. A moderate amount of vision is 
retained by only asmall number. In 131 cases 22 per cent. 
recovered, according to Groenouw. The vital prognosis 
is also not particularly favorable. In the statistics just 
mentioned 18 per cent. of the patients died after a number 
of months from the general trouble. 

CuHoroip.—There are a number of forms of choroiditis 
which are in etiological relation to tuberculosis. The one 
which has been known for the longest time is that occur- 
ring in miliary tuberculosis. ‘The eyes are externally nor- 
mal, the media are clear and vision is not affected, as far as 
it is possible to examine these somnolent patients. Exami- 
nation-of the eye ground shows one or more pale, rounded 
areas with a pink periphery and a whitish-yellow center. 
These areas may attain the size of the disc but never show 
any pigmentation. The vessels of the retina pass over 
them and the larger foci are distinctly prominent. They 
are usually situated at the posterior pole, though not in- 
frequently as well in the periphery. A characteristic fea- 
ture 1s the rapid appearance and growth of these tubercles. 
After twelve to fifteen hours new foci can be observed 
which formerly were invisible. As this occurs particularly 
in acute miliary tuberculosis, it is usually seen in children, 
and lesions-are visible a few days before death. After their 
development the patient dies in a few days. Choroidal 
tubercles may be the first signs of a latent tuberculosis. 

The ophthalmoscopic diagnosis is not difficult. Its value 
in differential diagnosis was perhaps formerly overestimated. 
It has recently been shown, however, that these changes in 
the choroid occur much more frequently than was formerly 
believed if the cases are examined repeatedly and with the 
help of the electric ophthalmoscope. Marple,! confirming 
a prediction of Stephenson and Carpenter, reported them 
present in practically all of the cases. : 

Conglomerate tubercle of the choroid without associated 
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iritisis very unusual. An excellent picture of this condition 
can be found in Haab’s atlas. With the ophthalmoscope a 
prominent whitish area is seen several disc-diameters in size, 
with an uneven nodular surface and with small miliary- 
tubercle-like areas about its periphery. The retina is de- 
tached by the tumor and optic neuritis is present. The 
patient generally dies; in other cases the process perforates 
the sclera. This picture may resemble a choroidal sarcoma 
when the tumor is situated in the external layers of the | 
choroid and presents a grayish-blue appearance. 

There is another form which can be called tuberculous 
granuloma of the choroid with inflammatory symptoms. 
Iridocyclitis with nodules in the iris is frequently associated. 
The inflammatory symptoms may be very pronounced or 
the case may resemble a glioma of the retina. The tumor 
invades the sclera and finally perforates the eye ball 
with the formation of a growth outside of the eye or a sub- 
conjunctival abscess. The patients are under twenty, in 
very poor general health, and usually present other mani- 
festations of tuberculosis. 

Exudative Choroiditis——Though a single patch of cho- 
roidal exudate can occur from any septic focus in the body, 
this form is also seen in the tuberculous—~.e., in those with a 
suspicious history and a positive tuberculin diagnostic test. 
It is difficult to say whether the ophthalmoscopic picture is 
characteristic. There is very little tendency to pigmenta- 
tion. At the periphery small tubercle-like foci (satellites) 
are sometimes present. Carpenter and Stephenson have 
described this variety under the term ‘‘obsolescent cho- 
roiditis.’’ The fact that a patient with a choroidal exudate 
reacts to tuberculin does not mean that the choroidal proc- 
ess lis tuberculous unless a local reaction takes place. 
Systematic examination of cases with a patch of choroidal 
exudate has,in my experience shown that they do not react 
to tuberculin. There is one form of exudative choroiditis, 
a more advanced form than the above, which in my opin- 


ion is definitely tuberculous. In this there are many vitre- 
21 
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ous opacities and an unusually large choroidal exudate can 
be faintly recognized. ‘The eye does not respond to treat- 
ment, detachment of retina, diminished tension and a cata- 
ract develop without much change in the anterior segment 
of the eye. 

Disseminate Choroiditis.—Cases of disseminate cho- 
roiditis are probably more frequently tuberculous than is 
generally supposed. ‘The ophthalmoscopic characteristics 
are not easily defined. ‘There is perhaps a general tendency 
for a smaller amount of retinal pigmentation than is usually | 
present in this form of choroiditis, there are fewer vitreous 
opacities and the blood vessels in the exposed choroidal 
atrophic areas are not so visible. The foci are indefinite in 
outline. According to Leber! the various forms of dissem- 
inate choroiditis can not be told apart. Occasionally the 
diagnosis is aided by some accompanying signs of anterior 
uveitis (nodules or atrophies of iris, posterior corneal de- 
posits). In some of these cases satisfactory results have 
been obtained with tuberculin therapy. A tuberculous eti- 
ology is suggested when the case seems otherwise negative. 

Finally, mention must be made of cases of detachment of 
the retina occurring in eyes which are not myopic and where 
the detachment is secondary to a choroidal process. This 
choroidal process may be easily seen or it can not be definitely 
made out because it is situated too far forward in the fundus. 
The vitreous is always affected. Though these cases are 
not cured, decided improvement can be obtained in some 
by tuberculin treatment. The course and outcome of these 
cases is different from the usual retinal detachment. 

The frequency with which the choroid is involved in 
general acute miliary tuberculosis makes the immunity of 
the retina in this disease particularly noticeable, as in sep- 
tic embolic processes the conditions are reversed. ‘There 
are only very few reports of miliary tuberculosis of the 
retina. , 

Stock, in his investigations on rabbits, found that follow- 
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ing an intravenous injection of tubercle bacilli, iritis and 
choroiditis regularly developed, but retinitis was never ob- 
served. In chronic tuberculosis of other organs we some- 
times find tubercles in the retina, usually as a complication 
of a tuberculous inflammation of the iris and of the ciliary 
body. In eyes with normal anterior segments retinal tu- 
bercles are very unusual, just as unusual as they are in 
general tuberculosis. 

RETINA.—It has been shown in recent years that the 
retina in young individuals is not infrequently the site 
of a tuberculous process which is characterized by perivas- 
culitis of the veins. Vision is diminished and the fundus 
examination shows opacities of the vitreous, and hemor- 
rhages either in the vitreous or in the retina. On careful 
examination a distinct vascular lesion is found. The walls 
of a vein for a short stretch will be outlined by a grayish- 
yellow exudate, which in place looks like an injection of 
the lymph space. There may bea few surrounding hemor- 
rhages and the blood current seems interrupted. When 
the process is healed the site of the lesion will be marked 
by a choroidal atrophy running alongside of the vessel. 
In these cases tuberculin treatment has been unusually 
satisfactory. 

A somewhat more pronounced variety is found in the 
so-called recurring vitreous and retinal hemorrhages in 
adolescents. The tuberculous nature of this condition was 
developed entirely from other clinical factors, the positive 
tuberculin reaction, the presence of tuberculous lesions in 
other parts of the eye and in the rest of the body. Excep- 
tionally, in addition to the circumscribed infiltration of the 
walls of the veins with its consequences, a number of small 
round nodules have been observed, situated near these 
vessels, which did not show progressive development and 
are regarded by Leber as abortive miliary tubercles of 
the retinal vessels. 

It is very remarkable that these so-called tuberculous 
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changes have never led to involvement of the neighboring 
retinal tissue. Fleischer (1914), has shown anatomically 
that in many of these cases the vascular disease of the veins 
is a tuberculous one, and Leber believes that in the pre- 
ponderating number of these recurring hemorrhages this 
is the cause. 

These retinal hemorrhages in youthful individuals are 
often combined with sudden large vitreous hemorrhages 
and with a tendency to relapses. Another peculiarity is its 
prevalence in the male, and the disease usually occurs in 
men between eighteen and thirty, though some cases have 
been reported in children. ‘The disease usually begins in 
one eye and the other is then affected after the first has 
recovered or while the first still continues to be affected, 
and so the condition frequently changes from one eye to 
the other. 

The hemorrhages are rarely limited to the retina and 
vitreous hemorrhages are very much more frequent. These 
occur suddenly and may within a day or two reduce vision 
to perception of light. In other cases the change consists 
in opacities of varying degrees with corresponding diminu- 
tion in sight. The absorption takes place according to 
the amount of blood extravasated and may take from a 
number of months to a year. Improvement is often very 
noticeable in even the pronounced cases. Relapses are 
frequent and in some cases have been noted as often as 
ten or twelve times, so that the disease may continue with 
alternating improvement and deterioration for many years. 
I have recently seen a woman of fifty-five who had had 
recurring attacks of vitreous hemorrhages for thirty years. 
Finally a certain amount of useful sight may be retained. 
As a rule, the hemorrhages occur independent of any action 
on the part of the patient. As they absorb, opacities 
remain in the vitreous. Sometimes there are white de- 
posits of connective-tissue-like nature which cover the 
disc and a part of the eye ground, giving the picture of a 
proliferating retinitis and frequently associated with de- 
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tachment of the retina and cataract. It is striking that 
in this disease glaucoma rarely supervenes, differing in this 
regard from the condition following thrombosis of the 
central vein. | 

The disease is'a very serious one and the prognosis is 
often dubious. The hemorrhages have no particular char- 
acteristics. They occur frequently in the anterior parts 
of the fundus and it is impossible to find the vessel from 
which they seem to be derived. Sometimes hemorrhages 
have been observed next to a vein and to inclose the vein, 
so that the origin from the retina seemed probable. Care- 
ful examination of the peripheric veins in the retina has 
shown changes which are probably the cause for the hemor- 
rhages (Eales, Friedenwald).. In these cases white sheathes 
and small circumvascular infiltrations were found with dis- 
tention of the small veins, with obliteration, tortuousness 
and the formation of new vessels. The patient, in every 
other respect, seemed to be healthy, though sometimes 
they are delicate and anemic. Occasionally a slight car- 
diac hypertrophy and a tendency to constipation have been 
present; habitual nose bleed was sometimes a symptom. 
Hemophilia was suggested as the cause for these hemor- 
rhages, as some of the patients have shown a tendency to 
bleeding after slight injuries. A retarded blood coagula- 
tion has also been observed, though this has not been in 
any way constant enough to explain the hemorrhages. 
Others have regarded the hemorrhages as due to hereditary | 
syphilis. The association with tuberculosis was suggested 
by Axenfeld and Stock in 1909. The tuberculous origin 
is often supported by the family history and the previous 
history of the patient, and in some cases nodular iritis 
was observed. ‘These nodules are sometimes so small that 
they can not be seen except with a magnifying glass. 
Tuberculosis was demonstrated by the positive result of 
the tuberculin injection. Tuberculin in these cases must 
be cautiously given as the local reaction may result in an 
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increase of the hemorrhage, with resulting serious damage 
to the delicate retinal elements. 

Another variety of tuberculous retinitis is a form of 
exudative retinitis in which the main opthalmoscopic fea- 
ture is one or more retinal exudates which are apparently 
in some relation to the veins, as they follow their course, 
though there are no signs of perivasculitis and hemorrhages 
are not an important feature. The diagnosis here is made 
by exclusion, and by the tuberculin test. The exudates 
are placed in the deeper retinal layers under the retinal 
vessels and do not produce any change in the choroid. 
When they are absorbed some sclerosed tissue remains in 
the retina. 

A different and somewhat deeper placed process is the 
retinitis with massive exudation (Coats). The etiology 
of this condition is obscure, and there is no proof that it is 
tuberculous, though some of the cases have reacted to 
tuberculin. 

In tuberculous irido-cyclitis optic neuritis may develop, 
and can be seen with the ophthalmoscope if the media are 
clear enough. This need not necessarily mean that the 
tuberculous process is extending to the optic nerve and that 
the meninges will in turn be affected, as this seems to bea _ 
toxic condition as is seen after inflammation or injury of 
the anterior segment of the eye. | 

A tuberculous papillo-retinitis with distinct tumor for- 
mation at the disc, solitary tubercle, at the nerve-head, is 
unusual, though a number of cases are on record. ‘The 
differential diagnosis from glioma is often impossible, as the 
retina is detached early in the course of the disease.1 In 
some cases where the choroid was also involved it is difficult 
to say whether the process at the nerve-head was a primary 
condition, though in most cases of tuberculous growth at 
the disc there are no signs of an origin from the choroid. As 


1 Durst, Inaug. Dissert., Leipzig, 1909. 
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a tule the process does not extend into the optic nerve 
beyond the lamina cribrosa. 

Rarely tuberculosis of the choroid and of the retina may 
give the clinical picture of a purulent panophthalmitis or of 
a septic irido-cyclitis, particularly when due to a mixed 
infection. It is furthermore not improbable that a tuber- 
culous perivasculitis might involve the central retinal vein 
during its course in the optic nerve. In this case the symp- 
toms of a thrombosis of the central vein could be produced 
together with certain inflammatory signs at the head of the 
optic nerve. 

Orpit.—According to Michel, in tuberculosis the orbit is 
affected particularly along the temporal half of the lower 
margin. The lid is red and swollen, the bone is thickened; 
fluctuation develops and pus escapes. The probe detects 
rough bone. In other cases fistulous passages develop and 
a sequestrum forms. - The resulting cicatrization may cause 
an ectropion of the lower lid. The bone surrounding the 
orbit particularly the zygoma and the cranial bones may be 
involved. Tuberculosis of the wall of the orbit usually 
causes exophthalmus. 

Tuberculous involvement of the lacrymal gland is very 
unusual. The clinical picture is not necessarily character- 
istic. The gland slowly enlarges in the course of a few 
months to the size of an almond without inflammatory 
symptoms or pain. There may be some ptosis and swelling 
of the adjoining glands. As a rule the patient is under 
thirty. It can be shown that the lacrymal gland no longer 
functionates, by the demonstration by means of blotting 
paper of the cessation of the lacrymal secretion (Schirmer). 


VI. DISEASES OF THE CIRCULATION 
RETINAL VESSELS 


Pulsation.—On examining the normal eye ground, a 
venous pulse will be found present. This is a diastolic 
presystolic pulse and is the reverse of the arterial pulse. 
The arterial pulse is a pathological condition when the 
diastolic pressure in it equals the intraocular pressure, and 
occurs (Groenouw!) as (1) compression pulse, or inter- 
mittent entrance of blood in the eye. The arteries at the 
disc show pulsation when the intraocular pressure is 1n- 
creased by conditions within the eye (glaucoma) by pressure 
on the outside of the eye ball (by the examiner’s finger), 
or compression of the retinal artery (tumor of orbit and 
retrobulbar neuritis), or when the heart force is weakened 
(syncope). (2) True arterial pulse is observed beyond the 
confines of the disc. The arteries dilate and elongate, in- 
creased tortuousness indicating increased vis-a-tergo, in low 
degree the reflex streak on the arteries broadens rhythmi- 
cally. This pulsation occurs in aortic insufficiency, aortic 
aneurysm, Graves’ disease, anzemia, etc. Pulsatory move- 
ments of the cornea have been observed in keratoconus. 
Capillary pulse occurs at the disc in aortic insufficiency. 

Changes in Calibre.—The arteries are normally slightly 
smaller than the veins, the relation is 24 to 34 to 1 (Leber). 
There are certain congenital anomalies which must not be 
regarded as instances of hyperemia. One of these anomalies 
consists in abnormal tortuosity of the retinal vessels. The 
convolutions are situated in the same retinal plane, the dila- 
tation of the vessels is uniform and not pronounced in 
proportion to the tortuosity. In pronounced hyperemia 
the vessels describe steep arches in the direction of the sur- 


. 1Groenouw, Graefe-Saemisch, II ed. 
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face of the retina, whereby they dip into the depths. The 
steeper these depressions are, the greater foreshortening 
does the vessel present, and the blood column is broader and 
darker, so that in the course of the vessel there are alter- 
nating light and dark areas. 

Congenital tortuosity of the retinal vessels, particularly 
of the veins, is not infrequent. There is no change in the 
disc. The change is present in both eyes and to the same 
degree. In the pronounced cases the ophthalmoscopic 
picture is an unusually striking one. ‘The veins after they 
leave the disc show a remarkable maze of convolutions and 
turns, which is in striking contrast to the perfectly straight 
course of the arteries. The picture is even more striking 
when the arteries are also involved. The condition is 
often observed in hypermetropic eyes, especially when 
combined with astigmatism. Leber says that in 5 cases 
complicating telangiectasis of the eye region was present 
and in 2 of these the conjunctiva was involved. The cases 
of telangiectasis of the retina are probably examples of this 
condition. ste 

Aside from local disturbances in the retina, there are 
circulatory disturbances due to general causes. In anemia! 
the retinal vessels may appear translucent with the arteries 
differing only slightly from the veins and the fundus appears 
yellow and granular. 

Cyanosis of the Retina.—In acquired cardiac lesions 
which lead to venous congestion in the circulation, hypere- 
mia is usually absent in the retinal vessels. On the other 
hand, in congenital lesions of the right heart (patent fora- 
men ovale) which lead to general cyanosis, the retinal 
vessels show a marked distention and a cyanotic color 
which has given rise to the name of retinal cyanosis. 

Another form of general cyanosis is not congenital and 
in which no cardiac lesion is present, but is due to an abnor- 
mal condition of the blood. This is known as polycy- 
themta (see p. 413) or erythrocytolysis, in which the number 

1Salzmann, Michel’s Jahrb., p. 826, 1912. 
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of red corpuscles is very much increased while the leuco- 
cytes are about of the usual number. In some of these 
cases there is an enlargement of the spleen and of the liver, 
albuminuria and an increase of blood pressure. In the 
cases of congenital heart lesion which produce cyanosis, 
investigations have shown the regular presence of a high 
grade .polycythemia. In other words, this condition is 
common to the two varietes of general cyanosis, though 
they are to be strictly differentiated. 

Ultravenous condition of the blood is particularly ap- 
parent in the conjunctiva, where the veins are unusually 
dark, almost black in color. With the ophthalmoscope 
the arteries are found to have a color like the veins usually. 
have, while the veins show a very much darker tone. The 
disc is reddened, with blurred margins. In pronounced 
cases the vessels are unusually tortuous and run a cork- 
screw-like course. Vision is usually normal. With pro- 
nounced arrest of the circulation, the presence of retinal 
hemorrhages is easily understood. 

In the condition due to polycythemia, of which only a 
few cases have been observed, the congestion in the eye 
ground is not so marked and the distention of the veins 
is not so pronounced. The veins are dilated to double 
their usual size, with tortuousness, and of abnormal dark 
color. The arteries are normally wide and present a some- 
what darker color. 

After circulatory disturbances, particularly occlusion of 
some part of the venous system in the retina, the veins 
show circumscribed dilatations particularly in the part 
peripheric to the obstruction. ‘This represents an attempt 
to establish a collateral circu ation. Leber objects to the 
term ‘‘varicosities’’ by which this condition has usually 
been described, and suggests ‘‘collateral cirrosities of the 
veins.’ The condition has been shown to depend on 
venous thrombosis. It occurs in persons of advanced 
years who suffer from arteriosclerosis or cardiac lesions, 
also in cases of recurring retinal hemorrhages in adoles- 
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cents. It has been described in syphilis, retrograding 
choked disc and chronic glaucoma. The condition is usu- 
ally only in one eye and if seen early hemorrhages and 
marked venous congestion are present. If the obstruc- 
tion is near the disc, cirrosities often form a complicated 
convolute of dilated small vessels. If a retinal branch has 
been occluded, distinct communication with a neighboring 
branch can be seen. 

Hemorrhages in the Retina.—These occur in changes 

in the blood or in the vessel walls: the main causes are,' 
~ in order of importance, chronic nephritis, diabetes, arterio- 
sclerosis, purpura, tuberculosis, scurvy, polycythemia— 
then anemia, leukemia, endocarditis, sepsis, and very rarely 
typhoid fever. Furthermore, in circulatory disturbances 
of local or general origin: pulmonary stenosis, mitral insuf- 
ficiency, embolism or thrombosis, hemorrhages in the new- 
born and during menstrual periods. 

It is often difficult from the ophthalmoscopic examina- 
tion to find a cause for the hemorrhages or to determine 
from which blood vessel they arise. Changes in the vessel 
wall can sometimes be seen. ‘The hemorrhages are fre- 
quently in close apposition to the vessels, especially the 
veins. It seems probable that most retinal hemorrhages 
result from diapedesis and not through rhexis,? though 
they may result from spontaneous rupture of small arterial 
branches with atheromatous changes, possibly the result of 
softenings, with the formation of miliary dissecting aneu- 
rysms. Inthe preretinal hemorrhages of the macular region 
the size of the hemorrhage suggests the origin from a larger 
vessel, and in a number of cases a vein directly above the 
hemorrhage has been found affected, though its course was 
not interrupted and no thrombosis occurred. 

Small retinal hemorrhages are rapidly absorbed, the 
margins become pale and the hemorrhage shrinks. If they 

1 Heine, Augenuntersuchung bei Allgemeinerkrankungen, II ed., Jena, 
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are of larger size, they become darker in color, split up and 
gradually disappear. Somewhat larger hemorrhages may 
partly change into white or whitish-yellow spots, which 
change usually begins in the center and gradually enlarges. 
If the hemorrhage reaches a decided size, especially with 
recurring attacks, connective-tissue bands and membranes 
are formed. It is very unusual for the hemorrhages to 
transform themselves into pigment spots. As a rule pig- 
mentation in the retina is the result of proliferation of the 
retinal pigment epithelium. 

The chances of restoration of sight depend on the site of 
of the hemorrhage and the amount of destruction which 
the retinal elements have suffered. It is well known that 
the prognosis in preretinal hemorrhages is very good, as 
the retina itself is not directly injured. The absorption 
often requires many months, particularly if a thick layer 
of fibrin develops at the site of the hemorrhage. In other 
forms of hemorrhage the prognosis for vision must be 
guarded, because we can not judge of the degree of tissue 
damage from the ophthalmoscopic examination. If the 
hemorrhages are complicated with obliteration of the vessels, 
absorption will be retarded and atrophy of the retina is 
frequently the final result. Retinal hemorrhages, in addi- 
tion to their possible effect on vision, have great importance 
from their prognostic significance for life, as they occur in 
conditions which frequently terminate fatally. In this con- 
sideration itis well to remember that, briefly speaking, 
retinal hemorrhages occur in blood changes (anemia, etc.) 
and in disease of the blood-vessel wall (arteriosclerosis).* 
blood changes can be excluded, retinal hemorrhages, par- 
ticularly if associated with raised blood pressure, are an 
evidence of disease of the blood-vessel wall even if this is 
not apparent to the ophthalmoscope (see arteriosclerosis, p. 
348) and present the same prognostic significance as cerebral 
apoplexies.! The retinal arteries and those supplying the 
basal ganglia are end arteries and as branches of the in- 
ternal carotid artery both are exposed to changes in blood 


DISEASES OF THE CIRCULATION Boo 


pressure in this vessel. / At the same time sclerosis in the 
cerebral vessels is very much more frequent than in the 
retinal vessels. Uhthoff found retinal hemorrhages in 
only 4 per cent. of cerebral apoplexies; though if the retinal 
vessels show endarteritis, a similar condition always exists 
in the cerebral vessels. ; 

While retinal hemorrhages are very common in retinal 
arteriosclerosis and an increase in their number occurs 
with the onset of other serious symptoms, their occurrence 
has not been explained. Moore! believes that the principal 
factor is an impairment of the nutrition of the vessel walls, 
and to changes in the blood, and not to increased arterial 
pressure. (1) He believes that the pressure in the retinal 
arteries is not increased in arteriosclerosis; (2) a marked 
increase in the number of hemorrhages is not infrequent 
toward the end of a patient’s life when there is no corre- 
sponding increase of blood pressure; (3) while retinal 
hemorrhages are exceedingly common in leukemia and cer- 
tain anemias, conditions in which there is no increase of 
blood pressure. 

Geis? found the blood pressure raised in many cases of 
retinal hemorrhages when the hemorrhages were caused 
by arteriosclerosis, chronic nephritis, diabetes (without 
plaques), while in lues, anemia and in some cases of diabetic 
and albumenuric retinitis the blood pressure was normal 
or even sub-normal. 

Geis’ was able to follow up 68 cases of retinal hemorrhages 
where they were precursors of cerebral hemorrhages in 50. 
These were divided into groups of 32 patients with retinal 
hemorrhages where other symptoms of arteriosclerosis were 
present and the blood pressure was elevated up to 240. 
Other causes, like diabetes and lues, could be excluded, and 
the retinal hemorrhages were regarded as strictly due to 


1 Moore, Retinitis of Arteriosclerosis and Its Relation to Renal Retinitis 
and to Cerebral Vascular Disease, Quarterly Journal of Medicine, 37 and 38, 
1916-17. | 

2 Geis, Ki.’ M. f. Al, 1913: 

3 Geis, l. c. 
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arteriosclerosis. ‘The patients’ ages varied from between 
forty-seven to seventy-five. All 32 suffered from apoplexy, 
and death resulted generally after three to four years from 
cerebral arteriosclerosis. 

The second group included 8 cases of retinal hemor- 
rhages due to diabetes (not diabetic retinitis). All of these 
cases were seized with a stroke before the termination of the 
third year, and death was not later than four years. The 
blood pressure was always found increased. In the third 
group, there were io cases where no etiological cause 
could be found; arteriosclerosis, however, was suspected, 
although there were no definite signs. In these cases 
apoplexies occurred in all and death ensued after from three 
and one-half to seven years. 

Of the remaining 18 cases, 5 died of cardiac lesions. 
In 4 cases the retinal hemorrhages were due to lues. 
The patients varied in age from twenty-three to seventy- 
four years of age, and all escaped cerebral lesions 
during an observation period of from five to nine years. 
In these cases the blood pressure was always normal. Of 
the nine patients who remained healthy, one had recurring 
hemorrhages in the vitreous, and in one no other cause than 
slight myopia could be found; while in the other cases the 
hemorrhages were either preretinal.or occurred isolated 
in the macula.} Isolated hemorrhages in the macula are 
. often due to local processes, and together with preretinal 
hemorrhages are not to be regarded as possessing the same 
significance as hemorrhages from the retinal arteries. 

Geis concludes that retinal hemorrhages in arterio- 
sclerosis, diabetes and chronic nephritis are usually pre- 
cursors of brain hemorrhages, which, however, may not 
occur for a number of years. The prognosis as to life 
need not therefore be very unfavorable. It is very impor- 
tant in retinal hemorrhages to investigate the blood pres- 
sure. Its increase is a serious symptom. 

Vitreous hemorrhages have an entirely different signifi- 
cance than retinal hemorrhages, because they occur in a 
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great variety of conditions. If it can be shown that they 
are due to arteriosclerosis, chronic nephritis or diabetes, 
they become of serious consequence as far as the likelihood 
of cerebral hemorrhages is concerned. 

Conjunctival hemorrhages are of no importance; com- 
pared to hemorrhages from the retinal arteries, they are 
of less moment than vitreous hemorrhages. Produced 
by. external causes and on bodily exertion they occur at 
all ages, even in earliest childhood. Recurring hemorrhages 
in advanced years can not necessarily be regarded as in- 
dicating vascular changes and as precursors of cerebral 
apoplexies. 

Hemorrhages From General Venous Stasis.'—Conditions 
which produce general venous stasis, even if sudden and 
of high degree, rarely produce retinal hemorrhages. 
After severe injuries of the body, in which the thorax 
or the abdomen are compressed, it is frequent to find 
the head, neck and chest and the visible mucous mem- 
branes dark blue and covered with small hemorrhages. 
In a few cases hemorrhages have also been observed in the 
retina. Roenne? has observed hemorrhages occurring in 
7 out of 60 cases. This rarity is explained by the protec- 
tion which the retirral vessels derive from the ocular pres- 
sure. As a rule the retinal hemorrhages in these cases 
cause no visual disturbance and are rapidly absorbed. 

Occasionally and more frequently than retinal hemor- - 
rhages visual disturbances of cerebral character are ob- 
served with a normal ophthalmoscopic picture or a few 
retinal hemorrhages. The patients, after a period of 
unconsciousness, sometimes find themselves blind; this 
blindness is usually transient, lasting from a few minutes 
to half an hour. In others the restoration of vision is 
only partial, and optic atrophy, either partial or total, 
results. The cause for this condition is not understood. 


1 Leber, Graefe-Saemisch-Hess, Vol. VII, 1, p. 513, 
2 Roenne, Kl. M. f. A., XLVIII, 1910. 
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Retinal hemorrhages have been described after coughing 
and vomiting, though this is very uncommon. 

Retinal Hemorrhages Through Congestion of the Central 
Vein Following Massive Intracranial Hemorrhages.! — 
In this unusual condition the blood extends from the 
subarachnoid space into the optic. nerve sheath and dis- 
tends it. This is then supposed to exert pressure upon the 
trunk of the central vein. The pressure necessarily must 
be pronounced and can only occur in large hemorrhages 
and those with acute onset. They usually are the result 
of the rupture of a larger artery and as a rule death ensues 
without an opportunity for ophthalmoscopic examination. 

Fleming? has shown by numerous autopsies the frequency 
of this occurrence in fractures of the base of the skull. 
Uhthoff? has described two similar cases and states that the 
fracture does not involve the bony optic canal. The 
hemorrhage in both cases was from the middle meningeal 
artery. Fleming has found that large cerebral hemorrhages 
which are not traumatic in origin, if they break into the 
subarachnoid space, are followed by similar changes. The 
retinal hemorrhages in fractures of the base may appear 
in the form of the large pre-macular type and this may occur 
in both eyes and also in non-traumatic cases. 


EMBOLISM AND THROMBOSIS OF THE CENTRAL 
RETINAL ARTERY 


Sudden and complete interruption of the central retinal 
artery causes an instantaneous cessation of the retinal 
function. The impairment of vision depends in extent on 
whether the main trunk or one of the branches is occluded. 
The occlusion is promptly followed by nutritional disturb- 
ances and tissue changes, which after a brief time are not 
capable of recovery; permanent blindness and_ atrophy of 
the tissues result. 

1 Leber, Graefe-Saemisch-Hess, Vol. VII, 1, p. 520. 
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The circulatory disturbance gives a characteristic oph- 
thalmoscopic picture which can be described as that of an 
acute ischemia. The cause for this, notwithstanding a simi- 
lar ophthalmoscopic picture, may vary. It may be pro- 
duced either by an embolism, spontaneous thrombosis, 
vascular spasm or obliterating disease of the vessel wall. 
Furthermore, compression of the artery or division of the 
nerve may produce this picture. The cause for the disturb- 
ance of the circulation can often not be determined during 
life, though in many cases an embolus has been seen with 
the ophthalmoscope. Otherwise the cause must be deter- 
mined from other clinical symptoms. 

Effect on Vision.—In some cases the blindness after 
occlusion is so complete that every sense of light is ex- 
cluded. Sometimes some vision remains in a small tem- 
porally-situated part of the field, and the patient is able 
to count fingers excentrically. These cases form the tran- 
sition to those of partial occlusion, where certain vessels 
are still supplied with blood and consequently some func- 
tion of the retina is preserved. Not infrequently during 
the first days or weeks a slight improvement of vision takes 
place, particularly when it was not completely lost at first. 
The field enlarges, though as a rule central vision is never 
regained to any marked degree. 

' The ophthalmoscopic picture is very well known. The 
arteries are contracted and appear like fine, red lines whose 
course can only be followed for a short distance from the - 
disc. The slightly clouded wall of the vessel is often out- 
lined by delicate white streaks. The optic disc, on account 
of lack of blood, is white and dull. Pressure on the eye 
does not elicit either venous or arterial pulsation. As these 
pulsations depend on the existence of a circulation, their 
absence can be of great importance for diagnosis, especially 
to determine the cessation of the blood current in cases 
where the vessels are not narrowed. Sometimes the blood 
column, particularly in the larger veins, splits up into indi- 
vidual segments which are separated by colorless plasma. 
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Their arrest indicates the cessation of the blood current. 
Occasionally these segments will be observed to move a 
short distance, then to stand still, and again to return to 
their previous position. When the main trunk is occluded, 
it is rarely possible to observe the embolus directly. Thisis 
explained by the fact that the site of predilection for the 
embolus is the lamina cribrosa. 

The ischemia is followed by nutritional disturbance and 
degeneration of the affected area. This is recognized by 
a clouding of the retina, which is one of the characteristics 
of the ophthalmoscopic picture. The cherry-red color of 
the macula is, as has been long known, a constant symptom. 
In a short time the amount of blood in the retina increases, 
particularly in the veins, and pronounced venous hyperemia 
may be present. ‘This is due to the retardation of the cir- 
culation and may exceptionally give rise to numerous reti- 
nal hemorrhages. Hemorrhages are otherwise very unusual 
and generally consist in a few red spots or streaks about the 
disc. The pupil is dilated and does not react. In the 
course of a few days the haze of the retina is lost, the vessels 
enlarge and the circulation is to a certain extent reéstab- 
lished. ‘The red color of the macula is lost, and this region 
assumes a brownish color and there may be yellowish or 
white spots which finally change to dark, granular 
pigmentation. 

The vessels usually remain permanently narrow, the 
walls become clouded, the small blood column is sheathed 
in white lines, or the entire vessel may be transformed into 
white bands. The disc gradually shows a uniform white 
color. In some cases a small amount of vision remains in 
the temporal periphery. There have been cases where 
vision has been lost suddenly with the ophthalmoscopic 
picture of an embolus, in which, however, the circulation 
became rapidly better and the vision improved. In many. 
cases the circulatory disturbance is limited to only one 
part of the vessel. In these cases the ophthalmoscopic 
changes coincide with those found in embolism of the trunk, 
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except that the area affected is a circumscribed one. The 
appearance of numerous hemorrhages in this circumscribed 
area, suggesting a hemorrhagic infarct, is more likely due to 
an associated venous thrombosis. 

When a branch of the artery is occluded the embolus 
can be frequently directly observed and appears like a 
bright round or angular body. In the later stages anas- 
tomoses often develop between the occluded arterial 
branches and the surrounding: ones. ‘The characteristic 
white opacity of the retina and the cherry spot may also 
be present in branch embolism. 

In the embolism of the main trunk with preservation of 
the macular branches the blindness at the beginning is 
generally complete. There is rapid improvement which 
is followed by a more or less complete restoration of vision. 
In some case the macular fibres are preserved from the 
beginning. This preserved part of the retina may include 
the macula or only the area which extends from the optic 
nerve to the macula. The isolated embolism of the vessels 
supplying the macula lutea is the direct antithesis to the 
condition which.has just been described. This is an unu- 
sual condition and Leber states that 8 cases have thus 
been reported in which half of them depended upon an 
embolism of the macular branches of the central artery, 
and the other half on an embolism of a cilio-retinal 
artery. 

In embolism in old people the opacity of the retina may 
be absent. The reflex immobility of the pupil and the 
absence of retinal pulsation on pressure may be the only 
symptoms. 

Arterial thromboses give the same symptoms as embo- 
lism. The thrombosis is usually not visible. A similar 
picture is observed in quinine amaurosis: narrow vessels, 
clouding of the retina, secondary atrophy with obliterated 
vessels; and similar conditions can be found after pro- 
nounced loss of blood. 
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Prodromal Attacks..—In many cases attacks of tran- 
sient blindness precede the final attack. Their frequency 
. can be estimated at about 1 in 4. .In most of the cases 
only one prodromal attack was observed. Those un- 
usual cases in which there are many transient and fleeting 
attacks which may occur daily or several times during the 
day are probably not due to embolism but to a vascular 
spasm... As a rule these attacks affect, the sameweve: 
Generally the attack is recovered from though occasion- 
ally there is a partial loss of function. These rapidly 
acting attacks of blindness, Leber believes, are particu- 
larly suggestive of embolism for the soft consistency of the 
occluding mass, permits of a complete retrogression of the 
disturbance. Cases have been observed where the occlu- 
sion consisted in a soft movable mass, presumably athero- 
matous débris, which was seen to move on further along 
the vessels and disappear. The cases of transient blind- 
ness probably due to spasm of the retinal arteries are charac- 
terized by great frequency of attacks and by the long 
length of time (sometimes for years) during which they 
appear. These cases are, moreover, frequently associated 
with migraine and its characteristic scintillating symptoms 
which are probably due to vasomotor disturbances. 

Bilateral Appearance.—Embolism of the retinal artery 
is nearly always one-sided. Bilateral embolism of the 
central artery has been rarely observed, usually with an 
interval of time between the affections of the two eyes, 
still more rarely simultaneously. A simultaneous blind- 
ness of both eyes which was permanent has now been 
described in 4 cases (Leber), three additional cases of 
bilateral blindness are reported in which the complete 
blindness was not a permanent one, and vision in one or 
both eyes improved. In 24 cases there was a time interval 
between the involvement of the two eyes. The bilateral 
appearance is a very unusual one, though it is difficult to 


1 Schnabel and Sachs, Arch. f. Augenh’l., Vol. XV, 1885; Archives of 
Ophth., 1885. 
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obtain any definite information from the statistics. Harms! 
has, however, collected 20 cases where the second eye was 
lost by a similar process in a variable length of time after 
the affection of the first eye. Kober? reported on 60 cases 
which occurred during thirty-seven years in the Tubingen 
Eye Clinic; among these 3 were bilateral. 

Complications.—Numerous retinal hemorrhages some- 
times occur. This suggests a complication with venous 
thrombosis. In this condition it is usually the rule that 
the venous thrombosis is not the primary condition but 
that there is at first an incomplete occlusion of the artery, 
which causes a slowing of the blood current and possibly 
through the action of inflammatory agents (Leber) pro- 
duces a secondary thrombosis of the central vein. Second- 
ary glaucoma has been observed a number of times without 
a complicating venous thrombosis. Another complication 
is iritis. 

Pathology.—The anatomic examination in many cases 
showed a pronounced endarteritis and this has been assumed 
by some investigators (Haab* and others) to be the primary 
disease and the obstructing mass, a secondary condition. 
This was furthermore confirmed by not finding any occlud- 
ing mass on histological examination and the closure seemed 
to be entirely due to endarteritic proliferation. 

- Reimar‘ believes that the picture of so-called embolism 

can be produced by a simple proliferation of the intima, and 
that many features in the clinical picture can only be ex- 
plained by this assumption. In an examination of all the 
reports, he doubts the presence of an embolus and does not 
think a primary endarteritis can be excluded. Harms? in 
a review of these same cases, believes that Reimar has gone 


1 Harms, Graefe’s Arch., Vol. LX XXIV, 1914. 

2 Kober, Deutschmann’s Beitrage, No. 85, 1913. 
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too far, while Dufour and Gonin! decided conservatively 
that the field of embolism should be somewhat restricted. 
Leber’s? view is that the recent objections to embolism can 
all be overcome and that embolism should occupy by right 
as prominent a position as it did at first. 

Leber has endeavored to discover a source for an embolus 
in all the cases where an embolus was found in the central 
retinal artery on anatomic examination. He found in the 
23 cases a valvular cardiac lesion in 15; arthritis in 1; 
apoplexy in 2; chronic nephritis in 3; thrombosis of internal 
carotid in 2; and diabetes in 1, and he concludes that a 
source for the embolism was present in all of these cases. 
The clinically observed cases have shown that a dis- 
turbance of the cardio-vascular system was present in 70 
per cent. of Fischer’s cases? while Kern, in 1892, found that 
66 per cent. of the cases from the Zurich Klinik showed 
no cardiac or any other lesion which could be made re- 
sponsible for an embolus, but many features pointing to 
local vascular changes and thrombosis of the retinal artery. 

The question of embolism or thrombosis is therefore still 
unsettled, though most authors are inclined to accept a 
primary disease of the arterial wall which then leads to 
closure through obliterating endarteritis or thrombosis. 
Of particular interest is that in the 30 per cent. remaining 
cases of sudden one-sided blindness with the picture of 
embolism no cause can be found. The patients have been 
in previous good health and later on show no signs of a 
circulatory disturbance, so that it is not probable that a 
cardiac lesion or other organic disease has been overlooked. 
It is particularly striking to note the frequency with which 
this condition occurs in young people, and especially in fe- 
males. Leber found in 26 of these cases which he collected 
that only 4 were over sixty-seven years of age; of the re- 
maining 22, 11 were girls between eighteen and twenty-four- 

1 Dufour and Gonin, Encyclopédie frangaise d’ophth., Vol. VI, p. 739, 
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and 5 were young men between ten and thirty. In some of 
the women there was anemia, menstrual disturbance and 
recurring hemorrhages from the nose. The frequent oc- 
currence in anemic young women was particularly noted 
by Gunn and Collins.!. A peculiarity of this condition is 
the frequent involvement of a branch rather than the main 
trunk (Fischer). 

The prognosis is generally unfavorable. The eye re- 
mains blind, though there may be a partial restoration of 
function which occurs either spontaneously or by treatment. 
Most results seem to have been obtained from massage. 
According to Leber, 14 cases have been reported in which 
complete or nearly complete recovery took place and in 12 
where there was decided improvement. Pressure is exerted 
through the closed lids on the eye and rotating movements 
are effected. This procedure is to be repeated a number of 
times daily during the early days, and if any improvement 
occurs, it would be kept up. The reduction of the intra- 
ocular pressure can be obtained by paracentesis or iridec- 
tomy. It would be best to start with energetic massage; 
if this is without result, especially if the signs point to an 
incompletely interrupted circulation, a paracentesis or iri- 
dectomy could be done. 

Geis’ expresses the general prognostic significance of 
this condition as follows: The picture of sudden occlusion 
of the central retinal artery can be referred to as sclerotic 
arterial disease when it occurs in patients over forty years 
without other etiology and no heart lesion. In these cases 
this ophthalmoscopic picture has the same prognostic im- 
portance which the arteriosclerotic changes of the retinal 
arteries possess. Apoplectic attacks, however, seem to 
occur somewhat later. (2) Occlusion of the retinal arteries 
occurring after forty years in the presence of a heart lesion 
do not offer a definite prognosis. (3) Occlusion of the 


1Gunn, T. O. S., 1896. Collins, T O.S., 1897. 
2 Fischer, l. c. 
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central artery or one of its branches occurring before the 
thirty-ninth year, independent of the cause, have no 
prognostically unfavorable significance. 


THROMBOSIS OF THE CENTRAL VEIN 


The ophthalmoscopic picture of this condition has been — 
recognized for many years as a typical one, and is described 
by Leber as hemorrhagic retinitis. It is caused by a con- 
gestion of the blood through thrombosis or an occlusion of 
the central vein or of its branches, as was first pointed out 
by:von Michel. ‘This thrombosis always occurs in the same 
place, namely, in the region of the lamina cribrosa. 

In addition to the venous thrombosis in a large number 
of cases an incomplete occlusion or a distinct narrowing of 
the central retinal artery or of its retinal branches has been 
found present, which Leber regards as probably the primary 
condition, the consequent retardation of the blood current 
being an essential factor. The narrowing of the artery is 
caused by an endarteritic thickening of the wall, following, 
according to Leber, a partial embolism in some of the cases; 
this explains the rapid blindness and the one-sided appear- 
ance of the disease. 

Complete thrombosis of the central vein causes a very 
typical clinical picture characterized by rapid though in- 
complete loss of vision, arrested circulation with marked 
venous congestion and massive hemorrhages, a tedious and 
unfavorable course and the subsequent onset of secondary 
glaucoma. Vision is usually reduced to counting fingers 
at a few feet; it may improve though as a rule it diminishes 
and is lost with the onset of the glaucoma. The ophthal- 
moscopic picture is so well known that it is not necessary 
to describe it here, except to draw attention to yellowish- 
white areas which develop a short time after the onset of 
the trouble in between the large hemorrhages. These 
sometimes coalesce and form a large white surface; in other 
cases they may be entirely absent. As arule, both in size 
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and in number, they are less marked than the hemorrhages, 
whereby this form of retinal disease differs from that found 
in albuminuric retinitis. There are various grades of lesser 
development of this picture, depending upon incomplete 
thrombosis of the retinal vein. v. Michel has described 
an incomplete thrombosis and one lesser in degree, marked 
only by congestion. ‘This author diagnosticates a throm- 
bosis from a dilatation and the deep color of the veins. 
Leber! regards the effect of pressure on the eye upon the 
retinal vessels of particular importance in the incomplete 
thrombosis. When this pressure is exerted it will be found 
that the circulation is not entirely obstructed, though no 
distinct arterial pulse can be elicited. The contents of 
the large venous branches on the disc can be emptied, 
showing that there is not a complete closure of the vein. 
In some cases where the circulation is partly preserved 
_ the blood current can be broken up into segments. 

Thrombosis of a branch of the central vein is also a well- 
marked and easily recognized condition in which the 
changes are localized to the area of distribution of one of 
the branches of the vein, though the changes are not 
entirely restricted to this one branch, as the other vessels 
of the retina often show slight changes. The ophthalmo- 
. scopic changes are those which are found in thrombosis 
of the trunk, except that they are limited to the area of the 
vessel involved. The visual disturbance depends upon the 
extent of the retina involved and whether the macula is 
included or not. A pronounced defect in the field may 
indicate an associated lesion in the artery and increase the 
gravity of the prognosis. If a venous branch has been 
obstructed for a long time, anastomoses with neighboring 
branches can occur. ‘This is of great importance as vision 
may thereby often be preserved. 

The course of the condition is usually a chronic one. 
The hemorrhages absorb slowly and fresh hemorrhages 
often occur. The optic nerve subsequently shows a charac- 
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teristic white discoloration. In cases in which there is an 
incomplete obstruction, the course is more favorable and 
vision may be regained to a certain extent. 

An important complication is an incomplete or only 
temporary occulsion of the central artery or one of its 
branches through embolism or endarteritis. This is so 
frequent, especially in the severe cases, that a close associa- 
tion seems plausible. -In the sudden onset of blindness the 
ophthalmoscopic picture seems to be that of a mixed em- 
bolism and thrombosis. The arterial occlusion explains 
the sudden blindness and the marked arterial ischemia with 
characteristic retinal clouding; while the thrombosis ex- 
plains the marked venous stasis and the numerous retinal 
hemorrhages. 

A very frequent complication of the severe cases is second- 
ary glaucoma. ‘This sets in with inflammatory symptoms, 
miotics are of slight action, operations usually do not avail, 
and an enucleation is generally the outcome. This second- 
ary glaucoma occurs so frequently after complete occlu- 
sion of the central vein that a connection between these 
conditions must be assumed. The cause of this inflam- 
matory condition Leber believes to be found in the action 
of injurious substances which are in solution in the ocular 
fluids and which stimulate an adhesive connective-tissue 
proliferation with new vessel formation in the angle of the 
anterior chamber. 

The affection of both eyes at the same time or after one 
another belongs to the greatest rarities. It is, however, 
not infrequent for one eye to have hemorrhagic retinitis 
and that after a number of years retinal hemorrhages will 
be observed in the other eye. These cases usually occur 
where retinal hemorrhages are due to general disturbances 
like Bright’s disease, diabetes, etc. 

Recent examinations, particularly of Coats, Harms and 
Verhoeff, show the great regularity with which a venous 
thrombosis occurs always at the same place, namely, at 
the lamina cribrosa. This condition is frequently asso- 
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ciated with a marked narrowing of the central artery or 
of its branches, which, according to Leber,! is an important 
cause in the development of the thrombosis. ‘The arterial 
constriction is generally the result of an endarteritis, and 
must be incomplete in order to produce the typical symp- 
toms of venous thrombosis, as venous hyperemia and hem- 
orrhages demand the continuance of a certain amount of 
blood circulation. From a mechanical standpoint throm- 
bosis of the retinal vein occurs from slighter pathological 
changes than thrombosis of the central artery, as coagula- 
tion is favored by small obstructions such as bending of the 
vessels, constriction of the vein, etc. In addition to this 
retardation of the blood current for which a cause is found 
in the artery, in many cases an inflammatory origin of the 
thrombosis is assumed, a local disease of the venous wall. 
If we assume an inflammatory origin, the fact that in 84 
per cent. changes in the artery have been found, the possi- 
bility exists that the process regularly begins in the artery 
and the inflammatory agent is furnished by the arterial 
lesion. On the other hand, a direct action of the inflam- 
matory agent on the vein is very probable. 

In many cases, especially in adolescents, a cause for the 
thrombosis can not be found. In most cases there are 
diseases and disturbances of the circulation, particularly 
arteriosclerosis, more rarely cardiac lesions. ‘This explains 
their preponderance in later life. Occasionally there is a 
history of preceding articular rheumatism. The condition 
has also been observed in Bright’s disease, gout, diabetes, 
leukemia, and after certain infectious diseases. Inchlorosis, 
thrombosis of the central vein has been described similar 
to marantic cranial sinus thrombosis and thrombosis of the 
larger body veins. 

Excluding the cases with a heart lesion or marasmus, 
local inflammatory changes must be assumed as present 
where the disease of the venous wall can not be regarded as 
a symptom of a general disease which eventually would 
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produce a sclerosis of the cerebral vessels. Cases of venous 
thrombosis accompanied by sclerotic changes in the retinal 
‘arteries, often recognizable with the ophthalmoscope, offer 
the same unfavorable prognosis that independent disease of 
the retinal arteries does. A group of cases remain where the 
vein alone is affected. 

Geis investigated the future history of 52 cases of venous 
thrombosis without distinct sclerotic arterial disease, to 
decide whether this condition was the beginning of a cerebral 
arteriosclerosis. In 20 of these between the ages of forty- 
nine and seventy, attacks of apoplexy occurred, in some be- 
fore the thrombosis, usually between the first, second and 
fifth years, and in some after nine, ten or twelve years. 
This author finds that in 50 per cent. thrombosis of the retinal 
vein is a local disease, as in half of his cases, after an obser- 
vation period of five years or more, no symptoms of cerebral 
sclerosis occurred. In 40 to 50 per cent. the venous throm- 
bosis was a forerunner of acerebral sclerosis, which in some of 
the cases did not show itself before the ninth, tenth and 
twelfth year. 

It is evident that a thrombosis readily occurs from slight 
changes following general diseases and in the constituency 
of the blood, especially if the blood current is retarded 
through some local physiological change. Even, if symp- 
toms of general arteriosclerosis accompany a thrombosis 
of the retinal vein, the venous thrombosis is not always a 
precursor of sclerosis of the cerebral vessels, nor is the pres- 
ence of albumen in the urine necessarily of evil prognosis. 
In cardiac lesions and in advanced years a thrombosis of 
the retinal vein is of no prognostic importance. Venous 
thrombosis usually remains localized to one eye, and very 
exceptionally does the other eye become affected. In Geis’ 
52 patients venous thrombosis occurred in the other eye in 
only 4. 

ARTERIOSCLEROSIS 

The retinal vessels are the only cerebral vessels which 

are visible and the only vessels where we are able to recognize 
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the slightest changes. Owing to their character as end 
arteries, they resemble the blood vessels which supply the 
large ganglia whose lesions lead to apoplexies and softenings; 
they are equally exposed to the effects of blood pressure in 
the internal carotid artery and to the injurious agents which 
lead to diseases of the vessel walls. 

In general arteriosclerosis, changes in the retinal vessels 
of moderate degree are frequently observed. Raehlmann,? 
who has made extensive investigations on this subject, found 
in 210 cases in nearly one-half, changes in the retinal vessels 
(white sheaths, circumscribed contraction or dilatation). 
This condition has been confirmed by Friedenwald, Lurje 
and Hertel. The latter two examined anatomically the 
retinal vessels in patients with marked general arterio- 
sclerosis, who had, however, had no symptoms pointing to 
the eyes. The changes which Hertel? found in 14 cases 
were partly senile and partly arteriosclerotic. The former 
occur as well in individuals of a corresponding age who are 
not suffering from arteriosclerosis and were constantly pres- 
ent and in all parts of the vessel, the arteriosclerotic changes 
were characterized by appearing in circumscribed areas, and 
of varying degree. Their presence was sometimes only 
suggested; in other cases it was very pronounced, though 
usually in only a definite location and not throughout the 
entireextentofthevessel. In thetrunkofthe central vessels 
these changes consisted in thickening of the intima with in- 
crease of the elastic elements, particularly of the artery, 
though sometimes these changes were of a more inflamma- 
tory character. In only a few cases were the changes 
pronounced enough to produce decided narrowing of the 
lumen of the vessel. On the whole the changes in the 
branches of the retinal vessels were slight. 

Lurje® in a similar series of 18 persons with pronounced 
arteriosclerosis, particularly of the cerebral arteries, found 

1 Raehlmann, Zeitsch. f. Augenh’l., Vol. VII, p. 425, 1902. 
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changes in the retinal vessels. Theseconsisted in thickening 
of the intima by a new formed connective-tissue layer be- 
tween the endothelium and the elastica interna, not only 
in the trunk of the artery, but particularly in the retinal 
branches, though in only one case was the lumen dis- 
tinctly narrowed. 

Changes in the retinal vessels occur in those cases of 
general arteriosclerosis in which the large cerebral arteries 
are distinctly affected. Gunn found in 24 cases of hemi- 
plegia the retinal arteries on ophthalmoscopic examination 
normal in only 4. 

While in cases where arteriosclerosis in the retinal arteries 
has been found on microscopic examination, a pronounced 
sclerosis of the cerebral vessels, frequently with softening 
of the brain, has been found present; in other cases with 
pronounced sclerosis of the cerebral vessels, these changes 
had gradually diminished in the direction of the periphery 
and were not present in the very delicate terminal vessels, 
namely those of the retina. ‘This shows that though the 
eye ground may be normal to the ophthalmoscope, it does 
not necessarily follow that the cerebral arteries are normal. 
Furthermore, the changes in the retinal vessels may be so 
slight that they can not be recognized with the ophthalmo- 
scope. Hertelsays that a positive finding of sclerosis of the 
retinal vessels assumes a similar condition in the cerebral 
vessels with certainty, but not the reverse. In a number 
of cases where pronounced vascular degeneration was pres- 
ent in the cerebral vessels, the ophthalmoscopic condition 
was normal, and atheromatous changes of the large cere- 
bral vessels do not necessarily lead to changes in the retinal 
vessels. It seems as if there were a direct dependence of 
disease of the vessels of the eyes on the parent vessels at 
the base of the brain. Some authors have described the 
first ophthalmoscopic changes of arteriosclerosis of the 
retinal vessels to be slight tortuousness, slight changes in 
calibre, and a more distinct vessel reflex, and have re- 
garded these changes as of serious prognostic importance 
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for the condition of the cerebral vessels. Uhthoff has 
shown that this view is too extreme, that these changes 
may occur in the normal and be physiologic. Further- 
more, there are slight changes in the retinal arteries (in- 
crease of elastic fibres) which are to be regarded as a purely 
senile change. Raehlmann and Gunn have drawn atten- 
tion particularly to variations in calibre of the blood 
column. 

On Ophthalmoscopic Evidence of General Arterial Dis- 
ease.—Gunn! says that ophthalmoscopic changes in an 
advanced case show arterial changes, signs of mechanical 
pressure on veins, retinal cedema and hemorrhages. The 
arteries are abnormally narrow with irregularity (dilata- 
tion) of their breadth; their course is unusually tortuous. 
The central light streak is narrow and very bright; this is 
important in the case of the secondary and tertiary branches 
of the central artery; their entire breadth seems light in 
color. When the artery crosses a vein, it loses translucency 
and exerts manifest pressure on the underlying vein. This 
is shown by the vein losing its central light streak on either 
side, or by its being slightly pushed to one side. Later the 
venous current is impeded with peripheric engorgement of 
the vein. (&dema of the retina shows itself by want of 
the full red fundus reflex; a decided gray haze may be 
present. 

Deyl thinks that hypertension can be demonstrated by 
noting the increased degree of pressure required to produce 
arterial pulsation. Moore? states that in some cases of 
retinal arteriosclerosis a surprisingly small amount of 
digital pressure is required to elicit pulsation of the retinal 
artery. In these cases this author believes the pressure 
in the ocular arteries is very much below the normal, 
though the general blood pressure may be twice its normal 
height, and that this reduced pressure with a disease of the 
endothelium leads to thrombosis of the central retinal 
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artery. He concludes that in some cases of general arterio- 
sclerosis with high general blood pressure the blood is ulti- 
mately distributed to the tissues at a pressure which is 
actually less than normal. 

The early stages, according to Thoma, show increased 
tortuosity of the arteries, distinct presence of true arterial 
pulse and a progressive peripheric venous pulse. Gunn? 
has drawn attention to a peculiar glistening appearance 
which the arteries present in arteriosclerosis, suggestive of 
sliver wires. The light reflex is unusually narrow and 
bright, not only near the disc but in the branches of the 
second and third order, which gives the impression of un- 
usual fullness and rounding. Gunn believes that a nar- 
rowing of the reflex streak and the greater rounding of the 
artery is indicative of increase of vascular pressure. The 
silver-wire arteries are regularly present where there is an 
increase in the general arterial pressure. Gunn further- 
more has pointed out the impression which the sclerosed 
artery exerts on an underlying vein. The vein apparently 
underneath this position contains no blood and there is a 
peripheric dilatation. A similar observation was made by 
Raehlmann, who believes that this pressure causes a cir- 
cumscribed sclerosis of the venous wall. Leber? suggests 
that the vein becomes invisible because it is depressed 
down into the tissue underneath the artery, and that it 
can not be definitely accepted that pressure on the vein 
produces a distinct congestion. Moore® in discussing the 
characteristic changes of the retinal vessels which Marcus 
Gunn?‘ first pointed out as being indicative of retinal 
arteriosclerosis, emphasizes the fact that the changes are 
of greatest importance when they involve the tertiary and 
secondary branches of the retinal artery. The symptom 

ACS niti , Ou, oOas 
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of obstruction of the blood flow in the veins when they are 
crossed by arteries is in Moore’s opinion the most valuable 
and important single sign of severe arteriosclerosis. 

Gunn observed the evidences of obstruction to the flow 
in the veins when they are crossed by sclerosed arteries, 
but did not insist upon the importance of displacement of 
the line of the vein at such crossing. Moore finds that 
at the arterio-venous crossings there are not only (a) evi- 
dences of obstruction to the flow in the veins, but (b) dis- 
placement of the line of the vein. When the vein is twice 
crossed by the same artery within a short distance the 
trapped portion of the vein is apt to be very much reduced 
in size; and while in the retina the veins usually cross deeper 
to the arteries, occasionally when a vein is observed to 
cross over a highly sclerosed artery its actual narrowing 
can then be seen. In the early stage of sclerosis of the 
artery the line of the vein will remain unaltered, the vein 
being hidden under the artery. As the arterial wall be- 
comes thickened, the line of the vein becomes diverted, and 
the displacement is proportionate to the degree of sclerosis. 
In marked arteriosclerosis when a vein and artery converge 
to cross obliquely, the vein as it approaches the artery will 
be found to change its direct course and become diverted, 
so as to run alongside of the artery; then after it has passed 
the artery, it will continue to run alongside of the artery 
before resuming the line of its former course. In the case 
of very severe sclerosis of the vein where the vein meets the 
artery at a very acute angle, it will be noted that the 
vein will pass underneath the artery at right angles to the 
latter’s course. The same phenomenon Moore finds is 
present even when a vein crosses superficially to the artery. 
In leukemia where a distention of the veins is frequently 
present, a lateral displacement has not been observed. 

_ de Schweinitz' speaks of the following signs as being sug- 
gestive of retinal arteriosclerosis, ‘‘and which must not 
be disregarded if they are associated with other symptoms 
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of arterial disease. Three signs may be seen early: (a) A 
markedly corkscrew appearance of certain arterial twigs, 
either of those which skirt the macula, or, more significantly, 
of one or more small branches which arise from the larger 
vessels of the main distribution which themselves are ap- 
parently normal. 

(b) ‘‘A flattening of a vein where it is in contact with an 
artery, and at this spot it has somewhat the appearance 
that a strap would have if laid across a solid tube, provided 
the vein passes over the artery. If the artery passes over 
the vein, the appearance is analogous to that which would 
be produced if the strap were placed across the lower sur- 
face of the tube. The vein is only slightly compressed at 
this stage, but is not yet indented sufficiently to produce 
an ampulliform dilatation of the vein beyond the point of 
crossing. 

(c) ““‘The nerve-head has an appearance often loosely 
described as ‘congested.’ ”’ 

The diagnosis of congestion of the nerve-head should be 
made with great caution, as there are such wide physio- 
logical variations of congestion compatible with a healthy 
optic nerve. The latter ophthalmoscopic signs are changes 
in the vessel wall by which they become thickened, opaque, 
and are gradually transformed into white lines, which 
sheath the narrow or obliterated blood current, the lumen 
becomes narrowed and occluded. Similar changes occur 
in the veins, though.the veins are more tortuous than the 
arteries in the later stages. Other changes are hemorrhages, 
oedema, and exudates. 

Uhthoff! believes that these so-called first ophthalmo- 
‘scopic signs of retinal arteriosclerosis, consisting of slight 
tortuousness, slight variation in caliber, and a somewhat 
accentuated reflex streak, are to be interpreted with cau- 
tion in considering their prognostic bearing on the state 
of the cerebral vessels, as these changes can occur in the 
healthy and be physiological. For the certain diagnosis 
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of arteriosclerosis of the retinal arteries the vessel walls 
must be outlined with white lines (vascular sheathing) 
and distinctly thickened, the lumen must be narrowed up 
to the point of ischemia and complete obliteration; in the 
earlier stages the diagnosis can only be made when arterio- 
sclerotic changes have led to arterial occlusion through 
thrombosis, as in the picture of closing of the central artery. 

This represents the most conservative standpoint in the 
interpretation of the retinal arteriovascular changes. On 
the other hand, the writer agrees with de Schweinitz in 
regarding the early signs as suggestive and of importance 
if associated with other symptoms of arteriosclerosis. 

Bardsley! was struck by the observation that the changes 
in the retinal vessels indicating arteriosclerosis sometimes 
do not have the grave significance which arterial degenera- 
tion usually signifies. He observed that these changes 
sometimes come on very rapidly and in some cases a very 
remarkable improvement was noted by the disappearance 
of many of these signs. He therefore believes that the bad 
prognosis should not be universally applied and that there 
are conditions which present these changes 1n the vessels 
which are not necessarily due to arterial degeneration. 
After reducing the blood pressure Bardsley was surprised 
to find that the ophthalmoscopic signs of retinal sclerosis 
were appreciably diminished. To reduce this high blood 
pressure the toxic cause, among which he mentions septic 
stumps in the mouth, should be eliminated. 

It is important to distinguish between the vascular 
changes which are due to simple increased blood pressure 
and those that are due so vascular fibrosis. According to 
Bardsley, simple high pressure presents the following picture: 
(1) the vessels are uniformly distended and full; (2) the 
light streak is broadened; (3) the light streak is brighter 
and in conditions of very high pressure it appears like a 
bright copper wire, in distinction to a silver wire; (4) the 
tight arteries indent the veins. The signs indicative of 
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sclerosis are the following: (1) irregular tortuosity. partic- 
ularly of the small twigs; (2) increased brilliancy of the 
light streak; the light streak appears narrower and more 
central; (3) irregularity of caliber; (4) general diminution 
in size of vessels. This author was able by increasing the 
blood pressure in patients with normal arteries after the 
administration of adrenalin to increase the blood pressure 
up to 40 mm, and was able to observe the development of — 
the signs just described. In drawing deductions from 
ophthalmoscopic examinations it is important not to over- 
look errors of refraction, as they naturally blur the ophthal- 
‘ moscopic picture, conditions of acute toxemia occurring in 
acute Bright’s or in severe influenza, and jaamgsaes the exist- 
ence of the failing heart. 

Autopsy reports and clinical observations have ‘shown 
that. very frequently in cases with arteriosclerotic changes 
of the retinal arteries, softening of the brain has occurred. - 
Geis has followed the subsequent history of 17 patients for 
several years, to decide the question of how often cerebral 
complications occur under these conditions and whether ° 
the ophthalmoscopic picture allows a definite prognostica- 
tion of a subsequent cerebral lesion. The ophthalmoscopic 
diagnosis of arteriosclerosis was absolutely certain, and the 
changes were present in both eyes. Five of these cases 
were between forty and forty-seven years of age; 7, between 
fifty and sixty; 4, between sixty and sixty-seven; and only 
one was over seventy. All of these 17 patients suffered 
from apoplexy, generally after the recognition of the retinal ° 
lesion, though in some cases the apoplexy preceded or 
was simultaneous. Death usually resulted from apoplexy, 
always within four years. This shows that in all ofthese 
cases with ophthalmoscopic arteriosclerosis a severe cere- 
bral sclerosis was present, which led to an apoplexy. 

Distinct sclerotic changes of the retina (sheathing, 
thickening of the wall, narrowing of the lumen, oblitera- 
tion associated with hemorrhages, and exudates, usually 
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bilateral) are a part of the picture of disease of the cerebral 
vessels which frequently lead to cerebral softening or 
hemorrhages. The ophthalmoscopic evidence of sclero- 
sis of the retinal arteries has therefore serious prognostic 
importance. 

Arterial degeneration of the choroidal vessels is not in- 
frequent. The depigmentation of the retinal pigment 
allows a view of the choroidal arteries. Their walls become 
thickened, the blood lumen narrowed and finally abolished. 
Areas of this process are not infrequent about the optic 
disc, and sometimes a symmetrical area embraces the disc 
and the macula. ‘The writer has had under observation for 
five years a case of sclerosis of the choroidal vessels in a man 
aged seventy, which has remained stationary. There are 
symmetrical areas of pigment atrophy including the disc and 
macular region in which a few sclerosed choroidal vessels still 
remain; the retinal vessels are perfectly normal. Vision 
is %>. Th field is practically normal except that green 
perception is lost. 

As the choroidal vessels are entirely different from the 
retinal vessels, inasmuch as they are not end arteries, their 
diseases do not permit any deduction on the condition of. 
the cerebral vessels. In four of Geis’ cases with sclerosis of 
the choroidal vessels which were followed for from four 
to six years, no signs of a disease of the cerebral arteries 
could be found. 

Michel! says that arteriosclerosis is a relatively frequent 
cause of iritis in middle and old age which is sometimes 
associated with the symptoms of a diffuse arteriosclerosis 
or of a contracted kidney. The iritis presents moderate 
inflammatory symptoms and signs of disturbed circulation 
in the iris tissue with dilatation and tortuosity of the larger 
veins, particularly in the ciliary portion, and with hemor- 
rhages in the iris tissue ;sometimes the inflammatory signs are 
more marked and combined with many small hemorrhages. 

This same author makes atheromatous changes in the 
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carotid artery responsible for the development of senile 
cataract, which is often combined with signs of contracted 
kidney and myocarditis. This view has not been substan- 
tiated and is not shared by other authorities. 

Arteriosclerosis affects the choroid in two forms. Inthe 
first it is limited to the macular region in the form of super- 
ficial choroidal atrophies and pigmentation, and is usually 
called senile. When the larger vessels are involved, an 
area surrounding the optic nerve and macula is affected. 

In central senile chorio-retinitis Nettleship! distinguishes 
four well-marked clinical types: | 

1. Central guttate choroiditis, which is the clinical 
equivalent of the so-called colloid nodules of the elastic 
lamina, -called Tay’s choroiditis.2. A belt of the spots en- 
circles the disc and macula region, leaving the latter usually 
free, and vision is not affected. 

2. An area of epithelial atrophy occupies the yellow spot. 
The border is often well defined, the general shape is round 
or oval. There may be some pigment. 

3. Both epithelium and choriocapillaris are destroyed, 
the large vessels are laid bare, usually altered by opaque 
thickening of their walls and contraction of lumen; the blood 
column is obliterated or hidden. The diseased area is 
sharply defined, circular or oval in shape, and may extend 
‘ to the disc. In the typical cases there is no collection of 

pigment.? 

4. This area is occupied by an oval or round patch of a 
densely white-gray substance lying under the retina and 
choroid.4 The retinal vessels sometimes dip into this 
mass and disappear. 

Nettleship believes that central senile chorio-retinal dis- 
ease results from disease of the posterior ciliary arteries. 

1 Nettleship, On the Distribution of the Choroidal Arteries as a Factor in 
the Localization of Certain Forms of Choroiditis and Retinitis, R. L. O. H., 
XV, 1903. 
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In retinitis pigmentosa and in some cases of syphilitic 
retinitis the distribution of the disease is dependent on the 
arterial system of the choroid at the equator, and the ring- 
shaped scotoma is probably due to the supply at the equator 
being the poorest. 

Arteriosclerotic Retinitis—Moore! believes that when 
retinal exudates become engrafted on retinal arteriosclero- 
sis a distinct ophthalmoscopic picture results to which he 
gives the name of “arteriosclerotic retinitis.”’ It differs 
from renal retinitis in a number of ways. The most im- 
portant is the absence of the exudates which are character- 
istic for renal retinitis. In arteriosclerotic retinitis retinal 
hemorrhages are almost invariably present. The retinal 
exudates take the form of small white dots, spots or small 
areas. They are circular in outline, sharply defined, with- 
out any change in the surrounding neighborhood. ‘The 
dots are sometimes arranged about the radicals of the small- 
est veins and a favorite site is between the macula and the 
optic disc. They sometimes form a constellation about the 
macula, somewhat resembling a partial star figure. The 
dots are very slow to develop and change slowly. Moore 
has observed that they may completely disappear without 
leaving any trace. In addition to the small dots, larger 
areas or small plaques are observed in the advanced cases, 
usually in the central region. They resemble the small 
dots in being a dirty white color and irregularly round. 
They change but very slowly and sometimes develop cho- 
lesterine crystals. Insomecases Moore has observed a con- 
dition of the arteries which he calls “‘pipe-stem sheathing.”’ 
This consists in white plaque-like deposit in the perivascular 
sheathing which often surrounds the vessel for a part of its 
course, like a pipe stem. The breadth of the blood stream 
is quite unaltered, thus differing from the usual conversion 
of the arteries into white threads with a very narrow blood 
stream, as seen in arterial disease. This condition was 


1 Moore, 1. c. 
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described by Hulke.1. The changes which Moore describes 
are present in only one eye, which is an important charac- 
teristic. While the dots and areas of exudate seen in this 
form of retinitis resemble those found in renal and diabetic 
retinitis, retinitis circinata, their sScantiness, their course 
and their association with severe arteriosclerosis justify 
in Moore’s opinion the suggestion of a new clinical picture. 

As arteriosclerosis frequently affects the blood vessels of 
the brain, a variety of lesions of the optic pathways results 
with central disturbances of vision. These same circula- 
tory changes may affect the nuclei of the ocular nerves and 
thereby cause ocular muscle paralysis. 

The optic nerve can be mechanically injured through 
pressure of the altered arterial wall in sclerosis of the inter- 
nal carotid or of the ophthalmic arteries in those places 
where these structures are contiguous. This pressure has 
sometimes been so marked that the nerve has practically 
been divided in half. There is an optic atrophy which 
occurs in old people which is apparently of arteriosclerotic 
origin and is probably explained in a part of these cases by 
these changes just described. 

Moore? believes that arterial disease of the retina may 
cause optic atrophy. In these cases the sclerosis of the 
arteries has attained such a degree that the supply is 
slowly reduced to a point no longer sufficient for the needs 
of the retina. While no sudden interference with the 
retinal supply results, there is a deterioration in sight and 
a constriction of the field. In these cases the disease of 
the retinal arteries is always well-marked. ‘There is no 
cherry spot at the macula, at the early stages some cedema 
of the disc is present which is later followed by optic atro- 
phy. ‘The cedema is always mild in degree. The constric- 
tion which the visual fields undergo are irregular in type. 
The atrophy has the characteristics of a secondary atrophy, 


1 Hulke, R. L. O. H., 1866, quoted from Moore. 
2 Moore, 1. c. 
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the disc having an opaque white appearance with the edge 
lacking in sharp definition. 

Some authors speak of arteriosclerotic atrophy occurring 
in old people. The disc is pale, sharply outlined, with peri- 
papillary atrophies of the pigment epithelium. The ex- 
amination of the vessels of the disc shows some sclerotic 
changes. This condition may also be due to a sclerosis 
of the ophthalmic artery or of the internal carotid which 
exerts a pressure on the optic nerve. The VI nerve in the 
cavernous sinus is then frequently involved. The dis- 
turbance of vision is slight, by which this condition differs 
from the optic atrophy following the closure of the blood 
vessel. 

Glaucoma.—As glaucoma has been brought into rela- 
tionship with arteriosclerosis, it may be well to consider 
this connection at this point, excluding the cases of glau- 
coma due to disease of the retinal vessels, the so-called 
hemorrhagic glaucoma (thrombosis of the central retinal 
vein). 

It is desirable first to briefly explain that normal intra- 
ocular pressure is produced by the blood pressure, which, 
in turn, is the source of the fluid within the eye. This 
fluid results not so much from a secretory process but from 
a transudation of a peculiar kind in which, under normal 
conditions, certain constituents of the blood serum are 
retained, as a difference in the amount of albumen contained 
in blood serum and in the aqueous humor will show. The 
production of the ocular fluids is to a great extent depend- 
ent upon blood pressure, as is the ocular pressure. Wessely 
has examined experimentally the dependence of the intra- 
ocular pressure on the blood pressure. He found that the 
pulsation of the ocular pressure presented a distinct curve 
a moment later than that of the carotid. If the blood 
pressure is increased, the ocular pressure is also increased, 
though to a lesser degree on account of certain regulations, 
such as the reduction of blood pressure in smaller vessels, 
increased lumen of the vessels, elasticity of the eye ball 
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capsule and degree of distention of the eye ball. Contrari- 
wise, the reduction of blood pressure causes a depression 
of the ocular curve. From this dependence of ocular 
pressure on general arterial pressure it seems natural to 
infer that glaucoma could be readily explained by patho- 
logically raised blood pressure and that there must be a 
close connection between glaucoma and disease of the 
cardio-vascular and renal systems in which high blood pres- 
sure is so important a symptom. 

Arterial Tension in Glaucoma Patients.—The writer ex- 
amined 50 cases of primary glaucoma of which careful 
records had been kept, and the blood pressure was found 
to average about 150; it was 140 in patients under. sixty 
years old and 159 in those over sixty. Kttmmell! examined 
70 cases of glaucoma and found the blood pressure in those 
below sixty was 163.2; over sixty, 169.3; together 165.7. 
The normal pressure as found in go cases without glaucoma 
and of about -the same age showed an average of 145.2; 
in persons over sixty the average was 152.85, and in those 
under sixty it was 138.6. This shows that in five-sixths of 
the cases there was an increase of blood pressure. ‘This 
author also found a difference in arterial pressure according 
to the variety of glaucoma. Fourteen cases of acute 
glaucoma showed an average pressure of 177. This is 
not unexpected, as a disturbance in the vascular system is 
present. The pressure varied between 160 and 245. ‘The 
conditions were similar in the subacute cases; in 18 the 
average was 175.2. It has been pointed out particularly 
by the French authors, that blood pressure is increased in 
the inflammatory forms. The arterial pressure in chronic 
glaucoma was found increased only to a slight degree 
(160.6) and lower than in the inflammatory forms, though 
these cases are usually in old people. In 30 cases the aver- 
age pressure was 153.3;in 7 of these the pressure was below 
the average 145 mm. and 4 presented other symptoms of 
diseases of the cardio-vascular system or of the kidneys. 


1 Ktmmell, Graefe’s Arch. Vol. LXXIX, No. 2. 
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Kramer,’ on the other hand, found no direct connection 
between blood pressure and glaucoma and in his investiga- 
tions there was no difference in blood pressure between the 
acute and chronic forms of glaucoma. Sattler? also could 
find no regular increase in the blood pressure of his glaucoma 
patients. He adds that persons suffering from high blood 
pressure are not specially prone to glaucoma and usually 
show other eye lesions, particularly often associated with 
local disease of the vessel walls. He has seen no glauco- 
matous attacks attributable to increased blood pressure 
from muscular exercise. On the other hand, the exhaustion 
and heart failure which follow over-exertion, mental de- 
pression and weakening disease such as influenza, are fre- 
quently associated with glaucomatous attacks. Ldohlein? 
does not believe that disturbances of the cardio-vascular 
system can be regarded as an essential factor in glaucoma. 
In many pronounced glaucomas we do not find high blood 
pressure or venous congestion of head and. eye, and the 
absence of glaucoma in conditions with high blood pres- 
sure (nephritis) and blood congestion to the head show 
that there must be local predisposing causes. 

Ocular Tension in General Arteriosclerosis.—The exami- 
nation of the ocular tension in general arteriosclerosis has 
given valuable information on the question of this relation. 
Thus Moore* examined 38 patients, the subjects of general 
arteriosclerosis in whom the eyes showed no abnormality 
other than sclerosis of the retinal arteries; and found that 
such variations in the ocular tension as occur are not 
associated with a like variation in general blood pressure. 
He compared the intraocular tension of patients with a 
general blood pressure of 220 or more and those with a blood 
pressure of 160 and below, and found an insignificant differ-. 
ence. Kramer® also examined 14 patients with chronic 


1 Kramer, Graefe’s Arch. Vol. LXXIITI, p. 349. 

2 Sattler, Berl. klin. Wochenschr., 1913, Nos. 49 and 50. 
§ Lohlein, Zentralblatt f. ges. Ophth., 1914. 

# Moore, R. L. O. H., XX, 1915. 
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vascular and renal lesions who presented a very high blood 
pressure but in whom the ocular tension was normal. 

Priestley Smith,! with characteristic acumen has drawn 
attention to the important fact that chronic excess of 
pressure in the radial or carotid arteries is no evidence of 
excess of pressure in the capillaries that secrete the intra- 
ocular fluid; on the contrary, it is usually associated with 
increased resistance in the arterioles and insufficient capil- 
lary circulation. 

Starling and Henderson found that a considerable rise 
in the general blood pressure did not with any constancy 
produce a permanent rise in the intraocular tension, and 
Moore concludes that in some cases of general arterio- — 
sclerosis with a high general blood pressure, the pressure 
of the ocular vessels is below the normal. Intraocular 
tension is presumably dependent on the condition of the 
ciliary arteries for which the ophthalmoscopically visible 
retinal vessels are no guide, as a considerable independence 
is manifested in the degree in which the various systems 
of vessels in the eye are involved. 

Ophthalmoscopic Changes in Glaucoma.—The writer 
examined the retinal vessels for sclerotic changes in the 
above-mentioned series of 50 patients, to determine the 
value of ophthalmoscopic findings in glaucoma. In the 
40 cases of chronic glaucoma, arteriosclerotic changes in 
the retinal vessels were present in 8, and these were all 
mild in character. In the 10 cases of-acute and subacute 
forms (congestive type) arteriosclerotic changes were pres- 
ent in 8; in the other 2 a satisfactory ophthalmoscopic 
examination could not be made. It is very striking to 
note the frequent and very marked changes found in the 
acute glaucomas after the attacks were past; some of the 
arteries were nearly obliterated and sheathed with broad 
white lines and the discs were pale. 

Vascular Changes in the Eye.—The question of local 
vascular changes in the eye with glaucoma is an important 


1 Priestley Smith, Ophthalmic Review, IgII. 
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one. General vascular disease surely indicates changes in 
the more delicate vessels in the eye. The results of patho- 
logical examination of ocular vessel changes in glaucoma 
are varying. Bartels! acknowledges the frequency of these 
changes after a critical examination, though he does not 
think that these changes are sufficient to be specific and 
are not greater than the sclerotic changes which are to be 
expected. Arteriosclerosis diminishes in a distal direction; 
thus the changes must be more pronounced in the orbit 
than they arein theeye. In hemorrhagic glaucoma Kim- 
mel demonstrated marked changes in the ciliary arteries 
back of the eye. 

If glaucoma be divided into two groups? circulatory and 
nervous, the circulatory group would be characterized by 
congestive attacks, by retinal vascular changes, by local 
changes in the eye which favor increased tension, such as 
small eyeball, age of patient, etc. The treatment of this 
group is operative and attention to the general health 
(arteriosclerosis) is of greatest importance. 

Intermittent Closing of Retinal Arteries.—Temporary 
obscurations are not infrequent clinical manifestations of a 
disturbed retinal circulation, and they often precede per- 
manent, partial or complete blindness. 

These attacks of temporary obscuration were formerly 
attributed to embolism; the plug supposedly at first ob- 
structed the main trunk of the retinal artery, and later 
lodged in a branch (Graefe, Mauthner, Schnabel and 
Sachs). This theory was later abandoned,*® because of 
the number of recurring attacks without any evidence of 
the subsequent fate of the embolus (Loring, Wagenmann). 

According to Ole Bull,* Zehender was the first to draw 
attention to vessel cramp as a cause for sudden amblyopia 
and amaurosis. Benson® has reported on a case of inter- 


1 Bartels, Zeitzschrift f. Augenh, lk., Vol XIV. 

2 Knapp, Archives of Opikalmolosy), 1916. : 

8 Leber, Graefe-Saemisch-Hess, II ed., still upholds this theory for certain 
cases. 

4 Krankh. d. Retinalgefasse, Leipsic, 1903. 

5 Trans. Eighth Internat. Ophth. Cong., Edinburgh, 1894. 
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mittent obscurations in which he examined the patient 
during an attack and found the inferior temporal artery 
to be bloodless. This condition promptly disappeared, 
and later the ophthalmoscopic examination gave almost 
negative results. Dr. Benson thought that spasm probably 
determined the attacks. Wagenmann! examined a patient 
with recurring obscurations during an attack and found 
both arteries and veins contracted. Iridectomy checked 
the process for seven months; then an attack with perma- 
nent blindness supervened.. This author believes that the 
attacks can only be explained by vascular spasm, the local 
cause being arteriosclerosis. Galezowski has directed at- 
tention to the positive existence of vascular spasm of the 
retinal arteries and its relation to arterial thrombosis. 
Ole Bull believes that angioneurosis may be as frequent a 
cause for circulatory disturbances in the retinal vessels as 
embolism or thrombosis, and that all cases of obscurations 
are due to cramp, especially as spasm is likely to occur 
when pathologic vessel changes are present and often leads 
to a thrombus formation. Osler? states that in certain 
stages of arteriosclerosis arteries are very prone to spasm. 

Russell? in a paper on “‘Intermittent Closing of Cerebral 
Arteries,” suggests the term closing to express this vessel 
action and describes loss of brain power from intermittent 
closing of cerebral arteries (temporary paralysis) as it takes 
part in the production of permanent paralysis. This 
closing is caused by vessel changes effected by means of the 
muscular coat; it is partial or complete, producing impair- 
ment or complete suspension of function. 

As examples of local closing there is the local syncope of 
Raynaud’s disease. Raynaud‘ states that he observed a 
cramp of the retinal vessels in the sickness which bears his 
name, but Panas,® at Raynaud’s request, examined some of 


1 Arch. f, Ophth. (Graefe), 1897, XLIV, 220. 

2 Allbutt’s System, Edition 2, VI, 627. 

3 Brit. Med. Jour., Oct. 16, 1909. 

4 Quoted from Dufour, Encyclop. Frangaise d’Ophthal, VI, 117. 
5 Traité des maladies des yeux, I, 619. 
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his patients and failed to find any difference in the calibre 
of the vessels during the access of asphyxia. The contrac- 
tion of retinal vessels in this condition has, however, been — 
found by a number of other observers. 

In this group of vasomotor phenomena belong contrac- 
tions of the retinal artery in epilepsy, malaria, whooping 
cough and migraine. 

Intermittent closing of healthy retinal arteries may occur 
without any lasting effect on vision. In diseased retinal 
vessels this phenomenon is of grave significance, as the 
vessel may remain obstructed or lead to thrombosis. In 
subjects with retinal arteriosclerosis, especially if obscura- 
tions have been present, a rigid general treatment of the 
arteriosclerosis should be given, mainly with a view of 
preventing any of the causes which seem to contribute to 
closing of the arteries. 

Retinitis Circinata.1—Goldzieher, in 1887, described a 
condition under the name of “‘Hutchinson’s Changes of 
the Eye Ground,’ which subsequently proved to be iden- 
tical with the disease which Fuchs was the first to fully 
describe and which he called retinitis circinata. Hutchin- 
son’s disease is really different from retinitis circinata. 
It is a disease which was described in 1876 by Hutchinson 
and Tay as symmetrical central chorio-retinal changes in 
senile persons, in which the pale dots are caused by colloid 
excrescenses of the vitreous lamina. Subsequently this 
disease has usually been spoken of by English authors as 
Tay’s choroiditis or choroiditis guttata. 

In the clinical picture, Fuchs makes a sharp distinction 
between the affection at the retinal center, the so-called 
macular spot, and the crown-like zone of white degenera- 
tive foci, the so-called spotted girdle, which two conditions, 
though associated, do not seem to stand in the same 
relationship to the cause of the disease. 

As a rule there is no connection between this disease and 
other general diseases; the development of these changes 


1 Leber, Graefe-Saemisch-Hess, Vol. VII, 2, p. 1242. 
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are not understood. de Wecker suggested a hemorrhagic 
origin, and believes that the white areas result from fatty 
degeneration, which an anatomically examined case pub- 
lished by Ammann in 1897 confirmed. Leber says that the 
development of the degenerative foci from hemorrhages can 
be excluded with great probability, and that these two 
changes are probably, like in nephritic retinitis, dependent 
upon a uniform though at present entirely unknown cause. 
In many cases no hyperemia and, in fact, no vascular changes 
are observed. The eyes seem normal; there is a gradual 
diminution of sight; the ophthalmoscopic picture shows a 
striking spotted circle which forms a horizontal ellipse 
consisting of small white areas about the fovea contralis. 
The spots are milky or yellowish-white, glistening and 
sharply defined. ‘They may be discrete or coalesce to form 
large white areas. The white areas sometimes show distinct 
prominence; the retinal vessels pass undisturbed over 
them. The extent and shape of this circle presents a 
number of variations. Sometimes we find in addition to 
the perimacular circle or instead of it, one or more excen- 
trically placed rings. 

The center of the ring in the typical cases is occupied by 
the so-called macular spot, whose appearance may vary. 
In the recent cases it is small and sharply limited, and 
appears as a small white spot with a dark margin. - Gener- 
ally it is a number of disc-diameters in size. . The retina 
in this region is cloudy and grayish-yellow in color. There 
may be a number of hemorrhages, also dark gray or brown 
spots. The retinal vessels in this region are not hidden. 
The tissue change must therefore be deeply situated. 
Between the macular spot and the girdle there is a zone of 
red eye ground. In many cases the changes in the region 
of the macula are not pronounced. At the same time a 
central scotoma with a marked visual disturbance is always 
present. In very severe cases the clouded macula pre- 
sents a distinct prominence which suggests a possible 
detachment of the retina in this region. Nuel has drawn 
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particular attention to this central detachment. In many 
cases it is, of course, difficult to decide whether the promi- 
nence is due to a thickened retina or to adetachment. 

The rest of the eye ground usually shows no particular 
changes. The disc is usually normal, though it may be 
slightly congested and not quite defined. The retinal 
vessels in most cases are practically normal. Though 
changes in the vessels have been observed by some authors, 
they do not seem to be capable of explaining the changes 
in the retina. 

An occasional complication are hemorrhages, which may 
be transformed into whitish foci quite different from the 
white spots in the girdle. In the periphery of the eye 
ground colloid excrescenses are sometimes present. These 
are scattered, yellowish-white, rounded spots, occasionally 
surrounded by a delicate pigment ring. The vitreous is 
usually clear. In addition to the hemorrhages, there may 
be slight dust-like opacities and cataract formation, not 

unexpected at the age of the patient. 
Vision is very slowly involved and the patient can not de- 
finitely state the onset of the trouble. Itis striking that the 
patients often do not present themselves before a number 
of years have elapsed. The disturbance of sight is usually 
marked and the central vision is completely gone. The 
field shows no peripheric changes, the light sense is not in- 
volved. The course is an extremely chronic one. Oc- 
casionally the process will remain unchanged for years or 
there may be a slow progressive change. According to 
Leber, some observers have reported on a retrogression of 
these white areas, which have slowly broken up into indi- 
vidual spots and finally disappeared entirely, giving place to 
cholesterine crystals. This retrogression in one case was 
so complete that after four years nothing remained except 
the colloid excrescences. With the retrogression of these 
changes no improvement, however, of the vision takes place. 
In other cases the process leads to a marked thickening 


of the retina. Changes are apt to develop which suggest 
24 
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retinitis exudativa in which the subretinal space is filled 
with a large quantity of fatty degenerated tissue and des- 
quamated pigment epithelium. 

Retinitis circinata belongs to the unusual diseases. 
Among 70,000 cases Fuchs has observed it in only 11. It 
occurs especially in people of advanced years; two-thirds 
of them are usually between sixty and seventy years; the 
average age is 57.3. The disease is one-sided or bilateral. 
The one-sided cases are somewhat more frequent, the ratio 
being 4:3. The condition may be more developed in one 
eye than in the other and the second eye may not be in- 
volved for some time after the first, and there are one-sided 
cases in which the other eye has shown only retinal hemor- 
rhages, hemorrhagic retinitis or other retinal changes. 

The cause is unknown, though its frequent presence in 
advanced years and the absence of other causes makes it 
likely to be due to arteriosclerosis. ‘There is no reason to 
associate the condition either with tuberculosis or with 
syphilis. It has been observed in pronounced diabetes 
and in albuminuria. Arteriosclerotic changes of the larger 
vessels were present in most cases. The diagnosis is easily 
made, as the picture is characteristic in the pronounced 
cases, and it can be easily distinguished from nephritic and 
diabetic retinitis, from colloid excrescences and from the 
so-called retinitis punctata albescens. Prognosis is un- 
favorable; the disease tends to advance and is not amenable 
to treatment. The progress is, however, very slow and 
usually only central vision is lost. 


Retinitis with Miliary Aneurysms! 


Under this heading Leber describes a disease of the retina 
which consists in extensive infiltration of the retina com- 
bined with multiple miliary aneurysms. Notwithstanding 
its rarity, quite a number of clinical observations have been 
published and one case has been anatomically examined 

1 Leber, Graefe-Saemisch-Hess, Vol. VII, 1, p. 28. 
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by Coats and Morton, 1908. Leber, in 1912, described 
these cases more carefully and emphasized the differences 
between this condition and the usual miliary aneurysms 
which are found in the retina, and showed that the condition 
usually occurs in adolescents and generally in males. 

Ophthalmoscopically the picture resembles retinitis cir- 
cinata, though aside from the presence of miliary aneurysms, 
it differs from this condition by a greater irregularity in 
the distribution throughout the retina, often with a marked 
development of the changes which may lead to detachment 
of theretina Thecondition, therefore, approaches the type 
of retinitis which Coats has described as retinitis with 
massive exudation. Coats has described a subdivision 
of this disease, which presents pronounced vascular changes, 
particularly in the veins. As miliary aneurysms are only 
exceptionally present, the changes in the retina are prob- 
ably independent of them, though there may be a common 
cause. Eleven cases of this disease have been observed. 
In many the miliary aneurysms were not recognized and 
only hemorrhages and a peculiar retinal change were noted. 
In some cases latent tuberculosis seemed to be present, 
though for the majority of these cases there is no reason 
to assume a tuberculous origin, particularly as the ophthal- 
moscopic changes do not correspond to those usually re- 
garded as tuberculous and in the anatomic investigation 
of one eye no tuberculosis was found present. 

The ophthalmoscopic picture shows a normal disc and 
the larger retinal vessels are unaffected. The white retinal 
infiltrations vary in size and in distribution. Occasionally, 
just as in retinitis circinata, there is a small pigmented 
area in the macula which is surrounded by a ring-shaped 
zone of infiltration. In other cases the macula is also 
included in the area of infiltration or the area of infiltration 
may extend from the disc in some other direction. 

The miliary aneurysms may affect not only the arteries, 
but also the veins. They are always limited to the part 
where the tissue changes are present. In the advanced 
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cases detachment of the retina regularly occurs. The 
vision is very much reduced and the field restricted. Com- 
plete blindness usually followed the addition of secondary 
glaucoma. All cases have occurred in males, between the 
ages of thirteen and twenty-six. The cause for these 
_ aneurysms is not understood. 


Pulsating Exophthalmos . 


This condition is produced by rupture of the internal 
carotid artery in the cavernous sinus and causes a typical 
picture characterized by exophthalmos. Theupperlidisred, 
cedematous and swollen; dilated and dark veins are un- 
usually prominent. The lid is tense and hangs down over 
the protruding eyeball. The conjunctiva is chemosed. 
The degree of the exophthalmos varies. ‘The eyeis usually 
pushed straight forward with some interference with its 
motility, particularly to the outer side. On the sclera 
the veins are unusually prominent. The ocular fundus 
presents a similar state of venous engorgement, and occa- 
sionally a choked disc. Pulsating of the eyeball may be 
distinctly felt on palpation, and auscultation over the 
upper half of that side of the head reveals a bruit of which 
the patient is himself conscious. The two symptoms cease 
on compressing the common carotid artery of the same side. 
There are often associated ocular paralyses. The condi- | 
tion may be bilateral, though it is usually one-sided. The 
cause is an arterio-venous aneurysm within the cavernous 
sinus which is usually traumatic. A severe blow on the 
forehead causes a spicule of bone to enter the cavernous 
sinus and injure the internal carotid artery. 

The lesion has also followed shot injuries and severe 
concussion of the head. Sometimes it is spontaneous 
from degeneration of the carotid wall. Slight exertion, 
such as bending over or coughing, may produce a rupture. 
The pulsating exophthalmos which is observed in women 
during pregnancy is explained in this manner. The symp- 
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toms then develop rapidly after the patient has experienced 
a snap and pain. 

In cases of fracture of the base the general symptoms of 
this injury at first predominate, then after a number of 
weeks or even months the pulsating exophthalmos slowly 
develops. Optic atrophy is the frequent outcome. Spon- 
taneous recovery has been observed and probably consists 
in a thrombosis of the superior orbital veins. In most 
cases the condition has required operation. 


Intermittent Exophthalmos 


This is a condition in which the eye becomes proptesed 
‘intermittently whenever a venous stasis occurs in the 
orbit. This can be caused by bending the head over, by 
compression of the jugular vein or by forcible expiration. 
The eye protrudes when the patient bends the head for- 
ward, and on assuming the upright position the eye seems 
somewhat.sunken. The trouble is usually one-sided and 
causes no particular distress. It has generally been be- 
lieved that this condition is due to a varicose distention of 
the orbital veins which are affected through a disease of 
the venous wall. 

Birsch-Hirschfeld has suggested the cause to lie in a 
stenosis of the anterior venous channels of the orbit which 
normally would permit the blood to escape from the orbit 
when the head is bent forward, and when the escape of the 
blood to the cavernous sinus is made more difficult. 

The cause for this condition is sometimes given as a 
severe bodily exertion, whooping cough, or aninjury. In 
many cases no cause has been found. Nowithstanding 
this exophthalmus, the eye is not affected and changes in 
the eye grounds are usually absent. The prognosis is 
usually an unfavorable one, as far as recovery is concerned, 
though the condition is not necessarily a serious one. 
Complications have been observed in the form of orbital 
hemorrhages and visual disturbances which have led to 
atrophy of the optic nerve. 


VII. DISEASES OF THE RESPIRATORY TRACT 
HERPES 


Herpes of the Cornea was first described by Horner. It 
is a condition usually observed in adults in severe catarrhal 
diseases of the respiratory tract, in pneumonia, and in any 
febrile disease; though often it appears independently 
and without known cause. Simultaneous eruptions of 
herpetic vesicles may be present on the nose and lips. 
The eruption appears usually directly after the acme of 
fever. At first there are a number of isolated clear vesicles 
on the cornea, though when the patient comes for examina- 
tion the vesicles have burst and epithelial defects remain. 
These defects sometimes show a characteristic branching 
tree-like distribution which is known as dendritic keratitis. 
The cornea in these affected areas is generally anesthetic, 
and a decrease in the intraocular tension and miosis have 
sometimes been noted. Cabannes! divides corneal herpes 
into three varieties: (1) febrile herpes; (2) neuralgic herpes; 
(3) ophthalmic zona. Neuralgic herpesis very rare. After 
violent pain for twenty-four hours an eruption of blisters 
appears when the pain ceases. The blisters heal, the lids 
are at first red and cedematous, and there are marked signs 
of conjunctival irritation. The cornea at this stage is 
hyperesthetic. Then small superficial infiltrations appear 
on the suface of the cornea which are ruptured vesicles. 

In the zoster form of herpes the lids and the forehead 
are affected in a similar manner and are anesthetic. These 
two forms, however, though they differin degree, are prob- 
ably related. The condition is usually one-sided, painful 
and extremely tedious; recovery taking place in from 
four to six weeks. Relapses are not frequent. The corneal 
areas denuded of epithelium are liable to secondary infec- 

1 Cabannes, Soc. franc. d’ophth., 1908. 
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tion with all its sequela, and the eye often suffers from 
severe intraocular complications independent of the corneal 
changes. Schmidt-Rimpler described the first form as 
febrile herpes, as opposed to the neuralgic herpes which 
includes herpes zoster and all other.afebrile forms of herpes. 
The lesion in herpes zoster has been placed in the Gasserian 
ganglion. Gebb has obtained satisfactory results from 
the use of salvarsan in herpes zoster. In febrile herpes the 
condition is probably a toxic neuritis of the corneal sensory 
nerves. 

Superficial punctate keratitis was first described by 
Fuchs.! It is characterized by the appearance of a number 
of superficial corneal defects and infiltrations which always 
accompany a severe catarrhal affection of the upper respira- 
tory passages. The condition is usually observed in young 
adults. The symptoms are those of corneal irritation and 
are quite severe, though if the infiltrations do not become 
infected, leading to corneal ulceration, the condition heals 
promptly without doing serious damage to the cornea. 
This condition is also placed in the group of neuropathic 
disturbances of the cornea, and Verhoeff believes that the 
lesion is located in the ciliary ganglion. In two cases Fuchs 
found this condition associated with facial herpes. A form 
of this keratitis is observed in children as a variety of 
phlyctenular disease where the surface of the cornea seems 
strewn with sand. 


Pneumonia 


Pneumonia, like other acute infectious diseases, causes 
metastatic ophthalmia, optic neuritis and ocular muscle 
paralysis. These lesions are unusual and do not show 
characteristic features. 


Catarrhal Rtections of the Nose and Throat 


These are of great importance for the ophthalmologist. 
It is remarkable how many cases of conjunctivitis and of 


1 Fuchs, Wiener kl. Wochenschr., No. 44, 1899. 
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superficial corneal processes, particularly the marginal 
forms, are apparently caused and kept up by a catarrhal 
rhinitis, as is shown by their prompt cure upon treat- 
ment of the nose. A frequent condition is an eczema 
of the nasal entrance which occurs in phlyctenular disease. 
This complication is varyingly interpreted as an independ- 
ent condition or as an extension of the conjunctival pro- 
cess along the naso-lacrymal canal. The treatment of 
the eczema of the introitus nasiis an important factor in the 
management of these phlyctenular cases. The rhinitis in 
these cases is frequently kept up by adenoids and they in 
turn are associated with hypertrophied tonsils. Even in 
older patients recurring corneal ulcerations may be due 
to a catarrhal rhinitis kept up by adenoids. The treat- 
ment of the eye condition consists in the removal of the 
adenoids. 

In investigating an association between the diseases of 
the eye and the nose, Hoffman found in 137 children with 
scrofulous eye disease, an associated affection of the nose 
present in 38 percent. In more than half of these adenoid 
_ vegetations were present, in one-fourth there was chronic rhi- 
nitis. Infact, in these cases the frequency of nasal affections 
is striking. Seventy-five of the 137 were operated upon in 
the nose. The result of this was first of all that the local 
treatment of the eye was very much more successful than 
before, and the favorable results of the combined treatment 
were permanent, as most of the patients on reéxamination 
had continued to be relieved of their eye condition. The 
combined treatment of the nose and the eye in these cases 
is, therefore, of great importance. 

Pressure and congestion in the nose may produce a vari- 
ety of reflex neuroses of the eye. Treatment of the nose 
frequently causes a relief of eye pain or of cedema of the 
lids and of the conjunctiva or of persistent conjunctival 
hyperemia. de Schweinitz has found episcleral congestion 
to depend upon sinus disease in some cases. 
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DISEASES OF THE NASAL ACCESSORY 
CAVITIES 


The ocular complications of nasal sinus disease can be 
best described by regions. 

Orbit.—The most striking and probably the best-known 
orbital complication of nasal sinus disease is that due to 
a dilatation of the frontal and ethmoidal sinuses without 
inflammatory signs, the so-called mucocele, which causes 
a mechanical displacement of the orbital contents. The 
eye ball is generally uninvolved. The distention which the 
sinus undergoes is associated with rarefaction of the bone, 
usually of the inferior wall of the frontal sinus. On the 
other hand, in a case which the writer operated upon, the 
upper or cerebral wall of the frontal sinus was absent and 
the altered mucous membrane of the dilated sinus was di- 
rectly adjacent to the dura of the anterior cranial fossa. 

Orbital Periostitis——Inflammation of the sinuses is asso- 
ciated with external or orbital inflammatory signs whenever 
the inflammation invades the intervening wall. In the 
mild cases there is no macroscopic change in the bone, but 
a periostitis is present over the floor of the frontal sinus 
with swelling and redness of the eyelid or over the ethmoidal 
os planum, causing exophthalmos. This condition may 
resolve of itself or on intranasal treatment. If the involve- 
ment of the bone is more active a discoloration or a circum- 
scribed defect in the bone will occur usually in a typical 
site in the floor of the frontal sinus or at the ethmoidal 
os planum. The pus thus gains its way to the periosteum 
and forms a subperiosteal orbital abscess which either 
remains encapsulated or may extend forward and perforate 
the skin of the eyelid; the suppuration may then cease, 
the wound heal, or a purulent fistula remain. The orbital 
contents are generally not involved in these cases beyond 
slight venous congestion at the optic disc, as the periosteum 
is easily detached from the bone and protecting granula- 
tions spring up. Subperiosteal orbital abscesses are not 
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infrequent in children, the infection being transmitted by 
the ethmoid labyrinth. 

If the orbital periosteum itself is invaded, which is 
most likely in the places where it is normally adherent, as 
for the passage of vessels, involvement of the orbital 
structures results in the form of cellulitis or abscess. The 
optic nerve becomes inflamed and the ophthalmoscopic 
changes at the nerve-head may be more pronounced on the 
nasal side. This was especially noticed in one of the 
writer’s cases in which the lesion in the orbital periosteum 
corresponded exactly to an area of necrosis just below the 
posterior ethmoidal foramen. ‘The orbital condition re- 
covered after the ethmoidal focus was removed. 

The important and preponderating part played by nasal 
sinusitis in producing orbital cellulitis and abscess has, 
strange to say, been recognized only within the last years. 

Birch-Hirschfeld! found in 684 cases of orbital inflam- 
mation the sinuses involved in 60 per cent., of which the 
frontal was affected in 28.8, the antrum 21.8, the ethmoidal 
20.5, and the sphenoidal 6.1. In 14.7 per cent. several 
sinuses were affected. The extension of the inflammation 
usually takes place where the periosteum is thin, where the 
blood vessels pass through the bone and where dehiscences 
occur, though the extension may be by means of a phlebitis. 
Some authors claim that nearly all orbital inflammations 
are caused by nasal sinus disease. Under these circum- 
stances the usually practised blind incisions into the orbital 
cavity are not surgical; the treatment should be based on 
the lines of the orbital operation for nasal sinus empyema, 
aiming at broad exposure by an incision along the orbital 
margin, careful inspection of the orbital walls, and proper 
drainage according to the individual case. 

The importance of the maxillary antrum in causing orbital 
complications has in the writer’s mind been exaggerated. 
Disease of the antrum itself rarely seems to cause an orbital 
complication unless through the intermediary of the eth- 


1 Birch-Hirschfeld, Klin. M. f. Augenhlk., 1908. 
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moidal cells. The extension follows much more frequently 
a periostitis of one of the walls, as after an alveolar abscess. 
Thrombophlebitis of the orbital vessels, according to Uht- 
hoff, is unusual after accessory sinus disease, and is more 
frequent from extension of a process in the face. 

Optic Nerve.—A very important group of ocular com- 
plications of nasal sinus disease are those of the optic nerve. 
That the optic nerve sometimes suffers in sphenoidal 
sinusitis has been known for some time, and brilliant cases 
of restoration of sight have been recorded by Holmes and 
others by timely treatment of the sphenoidal sinus. 

Francis and Gibson! examined 1oo skulls for the study 
of anatomic relations between the sphenoid sinus and the 
orbit. In 38 per cent. the orbit was separated from the 
corresponding sphenoid sinus by a relatively thin wall, 
sometimes only 14 mm thick. There is no symmetry 
between the two sides and the sinus of the one side may 
extend over so as to come into contact with the optic nerve 
of the other side. 

The recent investigations of Onodi have shown that the 
optic nerve is frequently in close relation to the posterior 
ethmoidal cells and that the extreme thinness of the inter- 
vening wall makes the involvement more likely than in 
the case of the sphenoid. While the intervening wall 
between the optic canal and the sphenoidal sinus varies 
from 1 to 12 mm in thickness, the dividing wall between 
this canal and the posterior ethmoidal cell may be as thin 
as tissue paper or measure 1 to 2 mm. Cases have been 
observed that bear out the frequency of this involvement. 
Of special interest is the involvement of the optic nerve 
in the form known as retrobulbar neuritis in which a cen- 
tral scotoma is the characteristic functional defect. 

No anatomic examination of a case in question had been 
published until Birch-Hirschfeld’s? recent article. In this 


1 Francis and Gibson, Ophthalmoscope, Vol. IX. 
2 Birch-Hirschfeld, Sehnervenerkrankungen bei Erkrankung der hinteren 
Nebenhohlen der Nase, Archiv f. Ophth., Vol. LXV, No. 3, p. 440, 1907. 
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case a carcinoma of the posterior ethmoid cells had per- 
forated into the orbit at the apex and caused exophthalmos 
and optic neuritis with central scotoma. Histological ex- 
amination found venous stasis due to compression of the 
orbital veins by the tumor and isolated disease of the 
papillo-macular bundle posterior to the site of entrance of 
the vessels into the optic nerve. This consisted in an 
cedema of the optic nerve, swelling and proliferation of 
the glia cells, and disintegration of the nerve fibres. Its 
cause and localization depended upon venous congestion 
and toxic action on the nerve fibres, the latter resulting 
from inflammatory changes present in the tumor. This 
author believes that the visual disturbance (central sco- 
toma) in disease of the posterior nasal accessory cavities 
has a similar origin. ‘The venous stasis is explained by an 
extension of the inflammation to the blood vessels at the 
apex of the orbit and a direct toxic action on the optic 
nerve is probable. ; 

The optic nerve shows in the beginning no ophthalmo- 
scopic changes unless the nasal infection is situated in the 
anterior ethmoidal cells, as in a recent case of well-marked 
papillitis with central scotoma which occurred in the 
writer's practice. Elschnig! found that the ophthalmo- 
scopic changes in optic nerve involvement secondary to 
sinus disease varies from a perfectly normal fundus to 
pronounced choked disc. 

Van der Hoeve* believes that the first symptom of 
disease of the posterior nasal accessory sinuses is an en- 
largement of the blind spot. This enlargement is larger 
for colors than it is for white. This symptom apparently 
occurs when the posterior ethmoidal and sphenoidal 
sinuses are involved, as they are so frequently, and is 
absent when the anterior sinuses and the antrum only are 
involved. de Kleyn confirms these observations and he 
found the blind spot enlarged in 47 out of. 52 cases of 


1 Elschnig, Med. Klinik, Vol. X. 
2°Van der Hoeve, Archives of Ophth., IgII. 
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posterior sinus disease. Enlargement of the blind spot is, 
of course, found in all conditions which enlarge the disc 
or cause surrounding atrophy or in medullated nerve fibres, 
myopic conus, choked disc, etc. This symptom, therefore, 
to be of value, can only be positive when these conditions 
are excluded. Van der Hoeve believes that the first sug- 
gestion is an enlargement of the blind spot for colors, 
which increases in two directions, either through the 
development of an absolute peripapillary scotoma for 
white or the scotoma for colors becoming larger, or the 
development of a relative central scotoma for colors which 
may spread and join the blind spot, thus forming the 
typical oval scotoma. The enlargement of the blind spot 
and the central scotoma may occur as independent oc- 
currences, though in advanced cases they fuse. This 
author believes that the enlargement of the blind spot 
is caused anatomically by involvement of the nerve fibres 
which take their origin in the retina about the disc. In 
other words, these are the fibres which occupy the pe- 
riphery of the optic nerve and on account of this location 
they are the ones most exposed to inflammatory conditions 
in the optic nerve sheath. Markbreiter! examined the 
disturbances of the field of vision in nasal sinus disease and 
found that out of 100 cases in 52 the blind spot was enlarged 
and in 28 this was the only change. He was not able to 
confirm the opinion that this symptom differentiates be- 
tween suppuration in the anterior and posterior sinuses. 
In the writer’s experience the examination for the blind 
spot has been of distinct value, although the blind spot 
has not been found enlarged in all cases in which the pos- 
terior sinuses were affected; nor should it necessarily be, 
as this symptom probably depends upon certain anatomic 
relations of the optic nerve to the posterior ethmoidal 
cells, which are not always present. The writer has found 
a convenient way of determining the blind spot by using 


1 Markbreiter, Z. f. A., Vol. XXXI. 
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the Haitz stereoscopic apparatus! and by having the patient 
fix the extreme margin of the card, the outline of the blind 
spot can then be easily marked out. 

Onodi? has drawn attention to contralateral visual dis- 
turbances in nasal sinus disease. He has found a number 
of specimens in which a sphenoid or a posterior ethmoid 
sinus of one side has been in close contact with the optic 
nerve of the opposite side, with an intervening wall which 
was extremely thin. These anatomic peculiarities must 
be borne in mind in explaining symptoms which occur 
on the opposite side to that of the nose affected. 

Optic neuritis? of nasal origin occurs in two forms; one 
in which the ocular affection develops during the course of 
a nasal suppuration and the other in which there is a typical 
retrobulbar neuritis and the rhinoscopic examination is 
negative. In the latter cases exploratory operation re- 
veals a latent infection. ‘The more acute the case the more 
rapid is the loss of vision and the better is the prognosis. 
The favorable effect of the nasal operation is remarkable. 
The nasal diagnosis in these acute cases is often difficult; 
even with negative rhinoscopic findings an exploratory 
operation must frequently be undertaken. 

Ocular muscle paralyses are not infrequently the only 
manifestations of orbital complications. Inacaseof grippe 
with ethmoidal involvement which came under the writer’s 
observation the internal rectus for a time was paretic. 
Posey* believes that muscular anomalies are sometimes due 
to sinus disease owing to the close position of the nerves and 
the ocular muscles to the walls of the sinus. A number of 
cases of abducent paralysis in diseases of the nasal sinuses 
have been described. Thus, Ewing and Sluden® produced 
paralysis of the VI nerve after making an injection into the 
region of the sphenopalatine ganglion. This paralysis has 


‘1 Made by Sydow, Albrechtstr., Berlin. 

2 Onodi Zid: A.) Vols xa, 

3 Paunz, Arch. f. Augenh’lk., Vol. LX XV. 

4 Posey, Oph. Record, Vol. XXII. 

5 Ewing and Sluden, Am. Jour. Ophth., Vol. XXXI. 
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been observed in a number of cases of sphenoidal disease. 
Onodi explains this involvement by an unusual course of 
the VI nerve. 

Neuralgia, especially ciliary and retrobulbar, is fre- 
quently due to sinus affections, and asthenopia is a common 
symptom. According to Kuhnt,' muscular asthenopia, 
accommodative asthenopia, and contraction of the visual 
field, are the functional disturbances observed in nasal 
empyema in the order of their frequency ; he believes them to 
be due to absorption of toxins from the purulent focus in 
the sinus. ‘There is a group of eye affections comprising 
irido-choroiditis, glaucoma, and detachment of the retina, 
with which certain authors have brought sinus disease in 
etiological relation. Some over-enthusiastic observers have 
even cured these conditions by surprisingly insignificant 
operations on the nasal sinuses. This is a subject upon 
which we require additional information. Kuhnt, whose 
experience is surely great, states in the above-quoted 
article that he has never seen a case of iritis or choroiditis 
caused by sinus disease, but thinks that cyclitis, especially 
the form chiefly characterized by opacities of the vitreous, 
can depend upon this cause. The writer has paid especial 
attention to this possible connection, but has never seen 
any definite result from an operation on a nasal sinus on the 
course of an ocular inflammation except in optic neuritis. 

That the list of ocular disturbances which can be produced 
by sinus affections is not exhausted, there can be no doubt, 
and a great deal of careful work needs still to be done to 
complete our knowledge of the relation of nasal sinus disease 
to disease of the eye. 


The Dependence of Nasolacrymal Disease on the Nose 


There is still a great deal of mystery about the etiology 
of lacrymal disease. It is questionable whether the ac- 
cepted cause, namely, a stricture of the lacrymal duct, 

1Kuhnt D. m. W. 1908, No. 37 
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is always the cause for lacrymal disease. It must not 
be overlooked that a stricture can not occur without a 
sub-epithelial ulceration which probably is secondary to 
diseases of the periosteum or of the bone. In infants it is 
not at all infrequent to find a stoppage of the tears on one 
side. The sac in these cases becomes ectatic and upon 
pressing over the region of the sac a fluid which varies 
from glairy mucus to muco-pus is expressed. It has been 
shown that the cause for this lacrymal obstruction in in- 
fants is due to an imcomplete opening of the lower part of 
the lacrymal duct into the inferior meatus. The condition 
is not severe because in most cases simple cleanliness and | 
regular expression of the contents of the sac effect a cure. 
In other cases if this is not sufficient, dilating the punctum 
and syringing through the lacrymal passage is sufficient to 
restore the function of the duct. The next age at which 
we find lacrymal disease in young children is from eight to 
fifteen years; these patients suffer from inherited syphilis. 
The disease of the superior maxilla causes a characteristic 
facial change and an obliteration of the lacrymal ducts. 
The purulent dacryocystitis in these cases requires surgical 
treatment and the condition is often a complicated one. 
The lacrymal diseases which are seen later in life are 
frequently the result in mild cases of a congestion of the 
venous plexus about the lower extremity of the lacrymal 
duct, associated with rhinitis. Treatment of the nose and 
careful syringing of the lacrymal. passages with weak as- 
tringent solutions are sufficient to effect a cure. ‘The cases 
in which chronic dacryocystitis and particularly acute 
lacrymal abscesses develop are, in the writer’s opinion, 
always secondary to an ethmoiditis. Treatment of the 
nose, if seen early, will relieve the condition. If the condi- 
tion, however, has existed for a length of time, causing 
permanent obstruction to the passage of tears, nasal 
treatment does not avail. In the removal of the lacrymal 
sac we have been struck by the frequent disease of the 
periosteum and of the underlying bone found present in the 
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lacrymal fossa; and in the advanced cases there is a 
communication between the lacrymal fossa and the 
ethmoid cells. 

Tonsils.—As the tonsils become affected in a number of 
infections, it is perfectly logical to expect toxic inflamma- 
tions of the eye to follow, such as optic neuritis and 
paralysis of the ocular muscles. In a case of the writer’s 
an acute retrobulbar neuritis in both eyes developed after 
a tonsilitis. Mention should be made of the possibility of 
the infection extending along the intimate venous anasto- 
moses of the pterygoid plexus and causing a throm- 
bophlebitis of the orbital veins and of the cavernous sinus 
with the symptoms of an orbital abscess and blindness or 
of exophthalmos and death. Abscesses of the orbit have 
also been reported. ‘The paralysis of accommodation which 
has been observed probably depended upon mild forms of 
diphtheria. 

The tonsils give rise to chronic septic infections just as 
the teeth do, as has been described. The infection then 
depends on whether the abscess is shut off or not. The 
diagnosis of an offending tonsil is often difficult, as it may 
show no manifest signs of infection, the foci of pus are 
hidden or the tonsil is of the submerged variety and not 
until after its removal is its diseased condition noted. As 
a cause for eye disease the teeth are, however, a much 
more important factor, and the infection of the teeth 
and of the tonsils is closely related. 


25 


VIII. DISEASES OF THE DIGESTIVE TRACT 
THE TEETH 


In alveolar periostitis the swelling of the cheek is some- 
times so intense as to include the eyelids, with closure of 
of the eye and conjunctivitis. There is usually a point 
of tenderness along the anterior surface of the superior 
maxilla which confirms the diagnosis. 

Periostitis of the superior maxilla as an extension of an 
infectious process from the teeth which may involve the 
orbit, causing the symptoms of an orbital abscess in which 
the lids are swollen and red, the conjunctiva chemosed, the 
eyeball protrudes and its motility is restricted. Asa rule 
there is no change in the interior of the eye, though some- 
times varying degrees of neuritis have been observed and 
vision is affected. The process usually leads to optic at- 
rophy and blindness. ‘The pus which forms in the orbit can 
either break through the palpebral fissure or at a point along 
the lower lid. If the eye itself 1s involved, panophthalmitis 
develops In 4 cases out of 26 which Feuer! collected 
the malady ended fatally by extension to the meninges. 
The path of infection from the diseased teeth to the 
orbit can take place through the vessels either along 
the anterior surface of the superior maxilla, and this is the 
more frequent form, or through the intermediary of the 
antrum. The primary infection of the teeth or of its peri- 
osteum is often comparatively mild or the condition may 
develop after the extraction of a tooth. Following the 
extraction of the tooth, orbital inflammation has developed 
after from two to ten days had elapsed. The loss of sight 
can be explained by two possible pathological processes: 
(1) thrombosis of the central retinal vein by extension of 


1 Cited from Groenouw. 
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a thrombophlebitis from the ophthalmic veins in the orbit; 
or (2) an infectious process in the orbital tissue produces a 
thrombosis of the central vein or possibly of both central 
vessels. The arrest of the circulation leads to rapid blind- 
ness. The ophthalmoscopic condition is a varying one. 
Frequently the retinal arteries are narrow with slight 
blurring of the disc margins, a mild papillitis with distended 
veins, and a few hemorrhages. In other cases, notwith- 
standing complete blindness, the ophthalmoscopic findings 
are negative. In some of the cases the ophthalmoscopic 
picture is that of a pronounced retinal ischemia. The 
probable cause of the thrombosis of the central retinal 
artery in these cases is a bacterial disease of the vessel wall, 
though an increase in the orbital pressure may be of impor- 
tance. The absence of symptoms of congestion suggests 
that the blindness is not due to a thrombosis of the trunk 
of the central vein, though it has been shown that an ob- 
struction which affects the artery as well as the vein pre- 
vents the formation of the ophthalmoscopic picture of 
congestion. The writer! observed a case of alveolar peri- 
ostitis from a tooth infection which was followed by blind- 
ness. The only orbital symptoms consisted in periostitis 
of the floor of the orbit and the ophthalmoscope showed 
optic atrophy with normal vessels, three weeks after the 
tooth had been filled. Cavernous sinus thrombosis has 
arisen from alveolar periostitis following extraction of a - 
tooth; the infection was carried through the pterygoid 
venous plexus. 

The second form of infection which is derived from the 
teeth is a chronic sepsis; this is held responsible for a 
number of intraocular inflammations. In recent years 
great advances have been made in recognizing the réle 
which tooth infections play in producing obscure infections. 
The X-ray has been a potent factor in establishing this 
condition as the teeth may be apparently normal to in- 
spection or as far as symptoms are concerned. 


1 Knapp, Archives of Ophthal., Vol. XXXV., p. 524. 
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W. Lang! was the first to draw attention to this associa- 
tion. ‘This author says that his attention to oral sepsis 
was drawn by the observation of William Hern, that pyor- 
rhoea alveolaris is a cause of acne rosacea. He has examined 
the gums in all cases of inflammatory infections of the eye 
where the ordinary causes were absent, and believes that 
pyorrheea can cause an inflammation of any part of the 
eye. Out of 10,000 private cases, 215 cases of eye inflam- 
mation were due to sepsis, while 168 were attributable to 
other causes. Of the 215, 139 were due to pyorrheea. 
Of the 215 septic cases, the iris was the part of the eye 
affected 87 times, the ciliary body 79, the choroid 68, the 
retina 28, the sclerotic 20, the lens 14, the cornea 12 times, 
and there were 3 cases of detachment of the retina and 4 of 
optic neuritis or atrophy. 

The reason that many cases of pyorrhcea are not as- 
sociated with septic lesions elsewhere in the body, Lang be- 
lieves is due to the fact that there is a protecting barrier 
which prevents the dissemination of the toxin, and that the 
pyorrhcea with its consecutive complications is due to the 
crowning of the teeth and the building of bridges, which 
can not be kept clean. If the protecting barrier is broken 
down and the eyes should become affected by an inflamma- 
tion which may destroy sight, it is then too late to do any- 
thing beyond removing the teeth. 

In infection from teeth Goulden? finds that two condi- 
tions are possible: (1) abscess in connection with a single 
tooth; (2) pyorrhoea in which there is a widespread infec- 
tion of the tooth sockets. This sepsis need not be very 
severe and the condition of the mouth need not be foul, 
so that a superficial examination may reveal nothing ab- — 
normal, though on expert investigation the tooth sockets 
are infected. Sepsis in connection with the teeth is the 
most common cause. 


1Lang, Lancet, May 17, 1913, The Influence of Chronic Sepsis upon Eye 
Diseases. 
2 Goulden, R. L. O. H., 1915. 
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Lawford! accepts the dependence of certain cases of 
mild chronic irido-cyclitis upon pyorrhea. The objec- 
tion to this theory which is raised by many is the frequency 
of pyorrheea and the infrequency of the eye complication. 
Lawford is less inclined to regard scleritis and sclero- 
keratitis as depending upon this cause, and careful treat- 
ment of the mouth has failed to exert any favorable action 
upon the ocular condition and vaccine treatment has been 
generally disappointing. He believes that some forms of 
localized exudative choroiditis may be one of the conse- 
quences of pyorrhcea, though he acknowledges that the 
condition frequently occurs in patients who have no signs 
of Riggs’ disease or of septic diseases in the mouth. He 
does not believe that the disseminate choroidal disease has 
anything to do with oral sepsis. 

_ The X-ray is of no value in pyorrhcea. It is of value in 
determining pus cavities in connection with the roots of 
the teeth. The X-ray demonstrates whether the root canal 
has been properly filled to its very apex. The diagnosis 
of pyorrhoea is generally not difficult. The retraction of 
the gums and the presence of a cavity between the tooth 
and the gums out of which frequently pus can be expressed, 
show the nature of the condition. 

H. L. Ulrich? finds that a little over 68 per cent. of all arti- 
ficially devitalized teeth were found with apical abscesses, 
_and the total number of abscesses, on 1350 dead teeth, 
including those found on pulpless teeth due to caries or 
accident or to proximal fillings, was 83 per cent. He 
believes that the apical abscess is merely another evidence 
of streptococcal focal disease, and is hematogenous in 
origin. At the time of devitalization of a tooth an apical 
trauma results which forms a suitable medium for the 
streptococcal infection. This, he believes, is the explana- 
tion of all apical abscesses with the probable except on of 
those capping pulpless roots following caries. His sugges- 


1 Lawford, Proc. Royal Soc. Med. Ophth. Sec., p. 121, 1913. 
* Ulrich, The Blind Dental Abscess, J. A. M. A., Nov. 6, 1915. 
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tion, that these foci are not primarily dental but hemato- 
genous in origin, has not been accepted, as many regard 
these abscesses as due to errors in dental technique, par- 
ticularly poor root-canal filling. Bacteriological examina- 
tion of cases of peridental infections! has shown that the 
streptococcus viridans is present in chronic dental abscesses 
in pure culture, and also in pyorrhcea. Hemolytic strep- 
tococcus is absent. These organisms have never been 
found in healthy teeth. The source of the infection is 
probably explained by the fact that we constantly find these 
streptococci in the oral mucous membrane and in the saliva. 
Henrici has attempted to demonstrate the pathogenecity 
of dental streptococci by complement fixation tests, which 
has been done by Besredka, Hastings, and others, and con- 
cludes that the results have only been negative, because these 
patients do not produce antibodies in sufficient quantity to 
be demonstrated by the method of complement-fixation. 

In cases with chronic arthritis both the tonsils and teeth 
are often affected. It is questionable whether the infection 
which is produced by pyorrhoea is different from that pro- 
duced by dental abscesses, as the same organism is found 
in both. There seems to be a relationship between the 
diseased tonsils, the oral foci and the arthritis. Thus, in 
those suffering from arthritis the rheumatic symptoms are 
acutely increased by tonsillectomy, pyorrhceal treatment 
or by vaccines. Excessive pyorrhceal treatment has not — 
infrequently produced tonsillitis. There can be no ques- 
tion that this oral infection either in the form of apical 
abscesses or pyorrhocea is frequently the sole cause of 
arthritis, of rheumatic affections of the muscles, joints and 
nerves. It is very important that the infected foci must 
be completely extirpated. It is not enough that the mouth 
and tonsils appear well from the outside. Even with the 
aid of the X-ray and careful exploration all foci about the 
teeth are still difficult to recognize; in fact it is a common 
experience that the majority of dental abscesses give no 


1 Hartzell, Journ. Nat’l Dental Ass’n, November, I915 
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clinical sign of their existence. The teeth are not sore, 
there is no swelling, or soft spot at the root end; it is fur- 
thermore amazing to find in well-cared-for mouths how 
much pyorrhoea does exist without being evident except 
to painstaking exploration. In the treatment the impor- 
tant feature is to eliminate the local foci and unless these 
are removed, it can hardly be expected that a vaccine will 
give any permanent relief. 

Chronic septic foci frequently exert a baneful influence 
on eyes that have recently been operated upon. Various 
grades of irido-cyclitis which, in the writer’s experience, 
developed in the second week after an uneventful cataract 
extraction have been apparently due to tooth infection. 

A further very important connection between the teeth 
and the eyes is a reflex neuralgia which localizes itself 
either in the eye or back of the eye, and for which the 
patients come with asthenopic symptoms or to have their 
glasses changed, without improvement; then a visit to the 
dentist and the discovery of a defective tooth, and its 
proper treatment gives prompt relief to the eye symptoms. 

The communications of Wm. Hunter,! according to 
S. Marx White,” appear to be the first ones to have drawn 
attention to the importance of oral sepsis. Renewed 
interest has been aroused by the use of X-ray, which shows 
the presence or absence of a filling material in the dental 
pulp cavity and changes occurring in the bone about the 
teeth. Thus alveolar abscesses have been found in patients 
in whom such changes were not suspected and could not be 
demonstrated by earlier methods. These blind alveolar 
abscesses are remarkably free from local symptoms and 
signs. 

White divides infections from the teeth in the following 
groups: (1) infections about the teeth, giving the so-called 
pyorrhceal pocket; (2) abscesses and necroses in the jaw, usu- 
ally at the tips of the roots with or without sinus formation. 


1 Hunter, B. M. J., July, 1900; November, 1904. 
2 White, N. Y. State Journ. Med., Vol. XV, No. 12, p. 477. 
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The importance of these two groups is without question. 
The recent findings of the endamoeba in pyorrhcea gives a 
new aspect to this group. It is still uncertain whether the 
endamceba is pathogenic and whether it can form distant 
infections; knowledge concerning alveolar abscesses is, 
however, much more definite. In 162 cases the strepto- 
coccus was found in 150 (White). 

Since the introduction of a dental clinie at the Herman 
Knapp Memorial Eye Hospital two years ago, the re- 
lationship of diseased teeth and lesions of the eyes has been 
carefully goneinto. Without in any way coming to definite 
conclusions in this short time, it has seemed that the results 
from the complement-fixation test and from vaccine treat- 
ment have not been satisfactory; the treatment of pyor- 
rhoeal conditions, however, and the elimination of root 
abscesses seemed in some cases to be followed with re- 
sults which were very encouraging and ena e of further 
investigation. 


AUTO-INTOXICATION 


The affections of the eyes which follow disturbances of 
digestion, particularly of the intestines, so-called intestinal 
auto-intoxication, have within the last few years received 
a great deal of attention without bringing the subject into 
anything like a clear state. The involved question of 
auto-intoxication and the difficulties of its demonstration 
are the reason for this. 

The relationship between eye diseases and enterogenous 
toxemia is necessarily a complex one, as our laboratory 
tests. for putrefaction are not altogether trustworthy. 
This connection was perhaps first suggested by Elschnig! 
in 1905. In his cases indican was found in the urine, 
which he regards as a sign of perverted metabolism. The 
regulation of the diet and the administration of intestinal 
antiseptics improved the eye condition in his cases. In- 
vestigations by others soon showed that the single symptom 


1Elschnig, Kl. M. f. A., November, 1905. 
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of indican in the urine is no reliable sign of auto-intoxica- 
tion. Signorine! examined 53 cases of phlyctenular kerato- 
conjunctivitis and was not able to demonstrate any sign 
of an enterogenic auto-intoxication, and he believes that 
at the present time we must be more or less skeptical in 
regard to this etiology. de Schweinitz? gave the result of 
a careful examination of the urine, of the feces and of the 
gastric contents in eye patients. He believes that the 
clinical picture of the cases of autointoxication is not 
characteristic. At the same time, in the course of certain 
uveal diseases whose etiology is obscure, auto-intoxication 
seems to exert a certain influence. Particularly, relapses 
seem to occur by the neglect of dietary rules. Flemming, 
at the above meeting, stated that he found in a large series 
of urinary examinations that the amount of indican in the 
urine in the same patient varies enormously at various 
times of the day. It may be at one time very high, and 
at the next period very low. 

In the International Medical Congress, London, 1913, 
de Schweinitz states that every case of uveitis is of septic 
Or toxic. origin, and that the»term “rheumatic iritis’’ 
should be discarded. Acute articular rheumatism is very 
rarely a cause of uveitis. While in cases of iritis a pre- 
vious history of chronic muscular rheumatism or chronic 
articular rheumatism is frequently given, the iritis is due to 
auto-intoxication and has nothing to do with rheumatism. 
It is important in these cases to examine the urine and the 
metabolism. The absence of indican is not a proof that 
intestinal auto-intoxication does not exist. In a recent 
article’ this author says: ‘‘Although there is no proof that 
any toxic substance elaborated within the tissues in the 
course of a so-called gastro-intestinal auto-intoxication 
has of itself by its toxic properties produced a uveitis, we 


1 Signorine, Arch. d’Ottalm. Vol. XX, 1913. 

2 de Schweinitz, Sec. on Ophth., N. Y. Acad. Med., Archives of Ophth., 
1912. 

3 De Schweinitz, Ophthalmic Record, December, 1915. 
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do know that intestinal putrefaction depends upon the 
activity of bacteria upon the food-stuffs in the intestines, 
and there is good reason to believe that these bacteria 
or their toxic products.may be the cause of an inflamma- 
tion of the uveal tract, exactly in the same way as bacteria 
arising from focal infections elsewhere in the body have a 
similar influence, and therefore gastro-intestinal intoxica- 
tions are of great importance in their etiological relation- 
ship to uveal tract disorders.’’ 

Lawford,! in a discussion on alimentary toxemia, be- 
lieves that alimentary toxemia is a contributory factor— 
if not the sole agent in causing eye lesions. He believes 
that auto-intoxication from the alimentary tract may be 
regarded as a good working hypothesis and that it helps 
to explain the clinical appearances, particularly of diseases 
of the sclero-cornea and of the uveal tract. ' 

The etiology of these toxic conditions has been remark- 
ably aided by the study of focal infections, a subject to 
which a great deal of attention is at present being given 
and one requiring the codperation of several branches of 
medicine. Focal infections, in general, may be found in 
the following locations: (1) the nasal accessory cavities; 
(2) the middle ear and antrum; (3) tonsils; (4) alveolar 
processes; (5) the genito-urinary tract, usually the prostate 
and seminal vesicles in the male and the uterine mucosa 
in the female; (6) gastro-intestinal tract, including the gall 
bladder and the appendix. These individual foci will be 
taken up in their respective chapters. 

As rheumatic affections of joints and muscles are un- 
questionably toxic, it is fitting to consider the so-called 
rheumatic affections of the eye at this point. The diagnosis 
of rheumatism in the eye is undergoing modification and 
restriction. By some authors it is being replaced by the 
term “‘toxemic.’’ In acute articular rheumatism, unques- 
tionably an infectious disease, a form of cryptogenetic 
sepsis, eye complications are examples of metastatic in- 


1 Lawford, Proceed. Roy. Soc. Med., May, 1913, p. 121. 
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flammation. They are observed not only in the severe 
cases and in those complicated with cardiac lesions, but 
also in the mild cases. The eye disease which is most 
frequently present is an inflammation of the uvea, par- 
ticularly iritis, which may occur at the same time with the 
joint affection or alternate with it. Enpiscleritis, tenonitis, 
interstitial keratitis, optic neuritis and paralysis of the 
external ocular muscles have also been described. Poyn- 
ton and Paine! state that rheumatic fever causes endo- 
pericarditis, arthritis, pleurisy and subcutaneous nodules. 
Rheumatic iritis is rare, 1 in 270 cases (Macrae). <A boy 
at nine developed active rheumatism, 7.e., arthritis, peri- 
carditis and subcutaneous nodules. Death from pericar- 
ditis. One of the rabbits inoculated intravenously with 
this pericardial fluid developed iritis. They mention a case 
published by Forster,? of a girl twelve and one-half years of 
age, with chill, tonsillitis, arthritis, chorea, iritis in the 
right eye and endocarditis. 

Chronic rheumatism can not be defined at the present 
time, while rheumatism is usually associated with three 
symptoms: (1) its development after exposure to cold; 
(2) pain; (3) that certain forms of tissue, muscles, fascia, 
tendons, ligaments and joints are predisposed, with the 
advance in medical knowledge its domain has become re- 
stricted. Many of the symptoms in infectious diseases 
were formerly classed as rheumatic. It is not possible to 
separate muscular rheumatism and chronic articular rheu- 
matism. The rheumatic pains frequently are indefinite 
and in chronic articular rheumatism the pain does not seem 
to be limited to joints, but involves the tendons and the 
fascia. There are unquestionably affections of the eye 
which result from exposure to cold. They are, however, 
not necessarily rheumatic unless we find in the body other 
evidences of a rheumatic diathesis. It is, moreover, very 
frequent that in taking a history of a patient with eye 


1 Poynton and Paine, Rheumatic Iritis, T. O. S., 1903. 
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disease, ill-defined pains in muscles and joints will be 
obtained. Many cases of iritis are surely associated with 
rheumatism, wherein the condition seems to depend upon 
changes in the weather and are often associated with 
ill-defined sensations in the joints or in the muscles. 

We can not, however, give up the rheumatic tendency 
entirely and from a therapeutic standpoint the study of the 
eye patient’s diathesis! is of importance. ‘The affections 
characterized by organic hyperacidity formerly were called 
arthritic, though many of these patients show no joint 
affections, but rather a disturbed function of the liver. 
They have a common symptom in an increase of the normal 
acidity of the urine. Arthritism does not exist if the liver 
is normal, and the condition can practically be termed 
hepatism. Arthritism includes rheumatism, gout and der- 
matosis. According to Giraud, among the causes of eye 
diseases the arthritic diathesis occupies the first place, 
second syphilis, third tuberculosis. "The main character- 
istic of these arthritic conditions consists in the uselessness 
of local application while general treatment is of great 
avail. The general treatment means the regulation of 
diet and in exercise, with the internal administration of 
alkalies, of sodium salicylate and the regulation of the liver 
function. These patients will often show manifestations 
of a dry and itching. skin, of eczema or of some skin disease. 

It may be of interest here to review a number of statis- 
tics on the etiology of iritis. Nettleship* investigated 71 
cases of iritis. Of these 30 were syphilitic, 23 seemed to be 
rheumatic, though 6 of these were due to gout and 1 to 
gonorrhoea. Gutmann,? from the Michel Clinic, in 150 
cases of primary iritis, found syphilis in 32 per cent., 
tuberculosis 27 per cent., chronic nephritis 5 per cent., 
arteriosclerosis 13 per cent., rheumatism and gonorrhoea 


1 Giraud, L’Oeil Diathésique, Relation de la Diathése avec les Affections 
des Organes de la Vision, and Ramsay, Diathesis and Ocular Diseases, 
Bailliere, Tyndall & Cox, London, 1909. 

2 Nettleship, B. M. J., 1876. 

3 Gutmann, B. m. W., No. 42, p. 1671, 1905. 
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3 per cent. each; combined causes 4 per cent., unknown 
12 per cent. Jennings and Hill! tabulated 500 cases of 
iritis in which syphilis is the cause in 61.4 per cent., rheuma- 
tism 25.4 per cent., gonorrhoea 5.2 per. cent., while other 
systemic disorders are occasional causes. 

Irons and Brown? found that the causes of 100 cases of 
iritis were as follows: syphilis 23; gonorrhoea 9; tuberculosis 
8: dental infection (closed) 18; tonsils (excluding super- 
ficial crypts) 16; nasal sinus 3; genito-urinary tract 3; 
other suppurations 2; no cause 1; combined infection 17. 
In the last group: syphilis 8; gonorrhoea 9; tuberculosis 7; 
dental 8; tonsils 13; nasal sinus 5; genito-urinary 3. This 
represents an exhaustive study of every etiological factor 
by all available methods; chemical, serological, bac- 
teriological, X-ray, etc. It is interesting to compare these 
statistics, showing changes in the medical viewpoint and 
the way along which more accurate information on etiology 
is obtainable. 

As aids to diagnosis, the following examinations can be 
undertaken. Mayou? finds that there are three kinds of 
bacteria which usually cause cyclitis and that these are 
usually present in the aqueous humor. Among 30 cases 
he finds tubercle bacillus in 13, staphylococcus in 10, and 
the spirochete in 5. He suggests as a routine method ‘of 
examination first the Wassermann test, second the von 
Pirquet test, then paracentesis and examination of the 
aqueous. Of thé 10 cases treated with staphylococcus 
vaccine, generally prepared from organisms obtained from 
the anterior chamber, 6 cleared up and 4 improved. To 
examine the aqueous humor, Harman* has devised a hypo- 
dermic needle with sharp spear-shaped head which when 
applied to a lacrymal syringe can be introduced through 
the cornea and the aqueous withdrawn. Browning*® recom- 


1 Jennings and Hill, Ophthalmology, Vol. VI, p. 52. 
2Trons and Brown, Am. Ophth. Soc., 1916, J. A. M. A. 
e\VEAVOI Ba ivie |sDo 1324, 19LT, 

4Harman, Ophthalmic Review, December, 1908. 

5 Browning, Ophthalmic Review, Vol. XXXII. 
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mends the frequent routine examination of the feces and 

urine, particularly when there is a history of colitis obtain- 
able. He has been able to find on culturing pneumococcus - 
and streptococcus. Vaccines were obtained and treat- 
ment followed in some cases with benefit, in others without. 
The examination of the urine has shown a number of causes, 
particularly of keratitis, to which Lawson has drawn 
attention, to be associated with the presence of the bac- 
terium coliin the urine. After the recovery of this organ- 
ism and the use of the vaccine, the eye condition rapidly 
improved. | 

The following are the diseases of the eye which seem to 
be auto-toxemic in origin; at least the arthritic, uric-acid, 
rheumatic or auto-toxic nature is shown by the recovery 
of the patient after general treatment is instituted, con- 
sisting principally in a restriction of protein diet, regula- 
tion of the bowels and exercise. A conjunctivitis which is 
not infrequent is more or less characteristic, in that the 
symptoms are out of proportion to the degree of local 
disturbance. The patients particularly complain of a 
dryness, of a sticking of the lids to the eyeball. They 
sometimes present clear blisters along the inner margin of 
the eyelids. The local treatment in these cases should be 
mild—boric acid and hot compresses particularly. 

Cases which in the writer’s experience were distinctly 
auto-toxic and which yielded readily to dietary measures, 
where certain forms of scleritis and marginal keratitis; 
the ocular treatment was not nearly as efficacious in effect- 
ing a cure as a calomel purge and a meat-free diet and the 
characteristic relapses were best avoided by adherence to 
a strict diet. The writer has notes of two cases of spasm 
of the sympathetic nerve in women of about thirty-five 
years of age, with symptoms of a monolateral irritation 
of the sympathetic nerve producing exophthalmos and 
retraction of the upper lid which disappeared after the 
auto-toxemia was corrected. 

The bacterium coli commune has been brought into 
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etiologic relation to.some intraocular affections, and it is 
one of the organisms to be considered in searching for the 
-cause of obscure infections. The patients give a history 
of chronic cystitis or recurrent diarrhoea or both. Macleish! 
has observed five cases of keratitis of a vesicular type in 
whom a pure culture of the bacillus coli was obtained from 
the urine in each patient and in one case from the aspirated 
contents of the anterior chamber. ‘The surface is stippled 
and there are larger blebs; in short a condition resembling 
dystrophy. The substantia propria is diffusely infiltrated, 
soggy or striped, or the infiltrations are in patches with 
occasional deep striations. The patients were all over 
sixty years of age, and the duration of the keratitis varied 
from one to seven years. Great improvement in the 
corneal condition resulted from treatment with an auto- 
genous vaccine, urinary antiseptics and buttermilk. Law- 
son? has reported a case of optic neuritis with exudates 
and hemorrhages as an example of bacillus coli toxemia 
and a case of vesicular keratitis which cleared on the use 
of b. coli vaccine. 


THE LIVER 


The most frequent symptom of diseases of the liver and 
of the bile passages is jaundice, and as is well known, it 
frequently affects the conjunctiva. In jaundice retinal 
hemorrhages sometimes occur. They are an evidence of a . 
general hemorrhagic tendency which is distributed among 
a number of organs, and are not necessarily of evil omen, 
as they may be present in quite harmless catarrhal jaundice. 

In chronic jaundice xanthelasma occurs in the eye lids 
as well as in other parts of the skin. <A characteristic is 
its symmetrical development. It is a benign tumor which 
grows but slowly and requires removal only for cosmetic 
reasons. <A functional disturbance of the liver is generally 
present. 


1 Macleish, Arch. of Ophth., Vol. XLIV, p. 403, 1915. 
2Lawsen, f, O25., XX XI, p. 27, 1912. 
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Yellow vision (xanthopsia) of the jaundiced is an old 
symptom, but is very unusual. The patients sometimes — 
complain of this symptom; in other cases it is demonstrated 
on examining the color sense. Xanthopsia is explained 
by a yellowish discoloration of the refractive media of the 
eye with bile pigments. 

In addition to the hemorrhages in jaundice, white areas 
have been observed in the retina, and neuro-retinitis. 
Changes in the pigment epithelium have been described in 
jaundice with night-blindness. The eye grounds showed a 
marked paneling with small dots and pigment foci. This 
condition which has been called hepatic ophthalmia, has 
been found to consist in a cellular infiltration of the choroid 
and in changes in the retina, particularly in the pigment 
epithelium—an cedema of the retina and of the optic nerve 
with inflammatory changes in the vessel walls. 

Night-blindness as a symptom in those suffering from 
diseases of the liver is a well-recognized condition, and 
there is no question that there is a distinct connection 
between the two. It is, however, not true that every 
patient with night-blindness presents signs of jaundice. 
The night-blindness occurs in a variety of diseases of the 
liver when they are accompanied with jaundice, and it 
usually appears a certain length of time after the jaundice. 
The ophthalmoscopic picture is negative, though changes 
-in the pigment epithelium have been reported. This 
night-blindness has been improved by treatment in a dark 
room. It is not always a sign of bad prognosis, and it 
usually occurs only in severe cases of jaundice. 

A complication of night-blindness is epithelial xerosis 
of theconjunctiva. Theexplanation for the night-blindness 
in jaundice may be found in the general nutritional dis- 
turbance through lack of bile or through changes in the 
blood, as it is known that the bile acids cause a solution 
of the visual purple. 

Ishihara! states that xerosis of the conjunctiva and night- 


1Ishihara, K. M.f. A., p 596, Vol. LI. 
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blindness occur particularly in children who are suffering 
from the general disturbances of nutrition. Though they 
may not terminate fatally through the addition of kera- 
tomalacia, sight is apt to be lost in a short time. The 
author believes that cod-liver oil is an excellent remedy 
and almost a specific in this condition. It is supposed to 
have helped cases even of keratomalacia as long as the 
corneal process had not gone too far; the conjunctiva re- 
gains its moist condition, and the corneal ulcer is arrested 
and regenerates. Liver is also of value in the treatment of 
this condition. 

Mori believes that poverty in fat in food or insufficient 
absorption of fat from the intestines is the injurious 
moment in xerosis and keratomalacia. As cod liver oil is 
an easily absorbable fat, its value is explained. In two 
cases which this author examined, he found that the amount 
of fat contained in the blood in night-blindness and xerosis 
was more or less diminished. It is entirely independent of 
the general nutrition of the patient and of the amount of 
subcutaneous fat. He is convinced that these conditions 
depend upon a lack.of the fatty substances in the blood and 
it therefore occurs in all conditions of general disturbance 
of nutrition, lack of fat in the food, diseases of the liver, 
diarrhcea, etc. . 


GOUT 


In the etiology of eye diseases gout plays a definite 
though restricted réle. As the interpretation of gout is 
not very definite, it has not always been easy to confirm 
the etiological factor. Gouty individuals are often the 
subjects of obstinate conjunctivitis. The other diseases of 
_the eye are keratitis, scleritis, iritis and glaucoma. It 1s, 
of course, impossible to demonstrate either anatomically 
or chemically that these diseases are caused by gout. The 
eye disease, however, may be the first manifestation of 
gout. As the urate foci are found frequently in tissues poor 


in blood vessels, a localization in the cornea and the sclera 
26 
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is to be expected. ‘The lesion may extend to the other 
tissues. In the anterior part of the sclera flat or pointed 
prominences appear with marked hyperemia which may 
resemble tophi. Wagenmann found in an eye a grayish 
prominence near the papilla in addition to a typical gouty 
focus anterior on the sclera. 

Krttckmann! describes typical ocular paroxysms in 
gout: Sudden onset of pain at night with relief during the 
day, swelling of lids, marked chemosis, hyperemia of eye- 
ball. The lids are remarkably tender, cornea dull, posterior 
synechia. The external symptoms are out of proportion 
to the internal inflammation. The prognosis is good, only 
slight functional disturbance remains. This may be the 
first manifestation of gout. 

Iritis and cyclitis usually appear after a gouty attack 
in some other part of the body, accompanied with intense 
headache, and are very obstinate. Many cases are not 
different from those after any articular affection. As the 
ocular complications are, however, severe and as they do 
not necessarily present anything characteristic, the proper 
recognition and treatment of these cases depends upon the 
general examination of the patients. According to Licht- 
witz,? the demonstration of uric acid in the blood, the 
presence of other gouty manifestations, particularly with 
the aid of the Rceentgen picture, the presence of tophi, are 
all important. Doyne?® has described small warty trans- 
parent excrescences which appear along the pupillary 
margin of the iris without any sign of inflammation in 
elderly and gouty subjects, and has given it the name of 
guttate iritis. Brailey* reports the case of a man with 
gout who suffered from sudden and acute attacks of 1rido- 
cyclitis. The attacks were characterized by the sudden- 
ness of onset, coming on at night, and their speedy decline. 


1 Krickmann, Med. Klinik, 1910, No. 38. 

2 Lichtwitz, Archives of Ophthalmology, 1914, p. 24. 
3 Doyne, T. O. S., Vol. XXX, pp. 91 and 229. 
“Bravleys el; S760, 
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They resembled the attacks of pure gout which he formerly 
experienced in his feet and limbs. 


(ESOPHAGUS 


In carcinoma of the cesophagus in one-sixth of all cases 
there was a difference in the pupils. The left pupil was 
regularly narrower than the right. The lesion is dependent 
upon a disturbance of the sympathetic nerve. 


INTESTINAL WORMS 


The ocular complications depend upon the toxic action 
of these parasites or upon the direct invasion of the eye 
by parasitic embryos, or, finally, the affections of the 
eye are secondary to the anemia caused by the presence 
of these parasites. 

Of the parasites which may wander from the intestinal 
tract and penetrate the eye, should be mentioned the 
cysticercus cellulose. This worm inhabits the small 
intestine, its eggs are discharged in the bowel movements 
and thus can contaminate drinking water and enter the 
iisestinal tract. After leaving the intestinal tract, 1t is 
carried by the blood to the various organs of the body and 
then finally becomes lodged and transformed in a small 
vesicle (cysticercus). This parasite occurs principally 
in pigs. In the eye the cysticercus has been observed in 
the skin of the lids, in the parts about the eye, under the 
conjunctiva, in the orbit, in the anterior chamber, vitreous 
or retina. It occurs in certain areas, though careful meat 
inspection has practically abolished its appearance. The 
echinococcus is a parasite which occurs in the intestines 
of the dog. It may develop to a large size and has not 
been observed in the eyeball, but in the orbit. Filaria 
enter the body with the drinking water. They have been 
observed under the conjunctiva, in the orbit and in the 
anterior chamber. Intestinal parasites, particularly the 
ankylostomum and bothriocephalus, may produce severe 
secondary anemias. 


IX. ANZA MIA 


Chlorosis.—In addition to functional disturbances, 
there are a number of organic diseases of the eye which have 
_ been brought into relationship with chlorosis. ‘Thus, there 
is cedema of the lids which is apt to be most marked early 
in the morning and may suggest nephritis. The conjunc- 
tiva sometimes shows hyperemia or a catarrhal condition 
with its symptoms of pressure and a sandy feeling. The 
retinal vessels naturally have attracted the greatest in- 
terest in this condition, though in only a small proportion 
do they present any anomaly. In this connection the great 
physiological variations in the appearance of the eye 
ground must not be forgotten. With the upright image it 
is possible sometimes to detect a pallor of the eye ground 
and a somewhat lighter color of the blood. On the other 
hand, in some cases a congestion of the disc and of the retinal 
veins was observed. pete Hee 

Uhthoff! has found that the vessels, especially the veins, 
appear much paler on the disc than elsewhere. Pulsation_ 
in the arteries was observed in a few cases. 

Retinal hemorrhages-and slight inflammatory symptoms 
in the retina and optic nerve have been described. It is 
uncertain whether these cases should be classified strictly as 
bélonging to anemia, and this diagnosis should be made 
only after the most careful exclusion of other diseases, 
particularly of the brain or of the kidneys. Pronounced 
optic neuritis and choked disc have been found associated 
with chlorosis, and in some of these cases cerebral symptoms 
—headache, vertigo and vomiting—have preceded or were 
associated with the optic neuritis. There are also reports of 
simultaneous paralyses of ocular muscles and of other parts 


1 Uhthoff, quoted from Groenouw, p. 291. 
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of the body. The characteristic feature of these cases is 
that they have recovered under the administration of iron. 
Uhthoff believes that the cases of optic neuritis and choked 
disc should not be ascribed to chlorosis, especially in the 
presence of an ocular muscle paralysis, as there are cases of 
optic neuritis of unknown etiology that. get well. Leber 
finds that retinal hemorrhages are very unusual in chlorosis, 
and it is a question whether the cases in which they are ob- 
served belong to chlorosis rather than to secondary anemia. 

Pagenstecher,! in 246 cases of chlorosis from the Ham- 
burg Medical Clinic, found retinal hemorrhages in only 3. 
He further has observed that in these cases the intracranial 
pressure has been found raised, as shown by lumbar punc- 
ture.. This is of particular interest and importance in ex- 
plaining the choked disc. 

Pernicious Anemia.—In severe anzemias multiple hemor- 
rhages and small white degenerative foci are observed in the 
retina. These changes in the retina occur in a variety of 
forms of anemia, in the idiopathic pernicious and the 
secondary anemias. They areimportant from a diagnostic 
standpoint, from the great regularity with which they occur. 
This is particularly true in the progressive pernicious type 
of anemia, where they occur in 50 per cent. of the cases; 
some claim that in the acme of the disease they are practi- 
cally constant. The hemorrhages resemble in form those 
that occur in septic and hemorrhagic processes. At first 
they are not particularly numerous, isolated, scattered over 
various parts of the eye ground, usually in the neighborhood 
of the disc, along the large vessels. They may quickly 
disappear, while fresh hemorrhages occur in different places. 
Sometimes when they are of a round form, a paler yellowish 
or a grayish-white center appears, and they resemble a white 
spot surrounded by a red margin. 

In addition to the hemorrhages, there may be small 
white dots which apparently do not develop from hemor- 
rhages and are probably ganghoform or varicose nerve 


1 Pagenstecher, Archiv f. Augenh’lk., Vol. LII, p. 237, 1906. 
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fibres which are also seen in thrombosis of the central vein 
and in nephritic retinitis. 

Occasionally there are white spots without hemorrhages 
and it is possible to have a picture which resembles albu- 
minuric retinitis including the star-shaped figure at the 
macula. In pronounced cases there is a slight blurring of 
the edges of the disc and the surrounding retina, probably. 
due to an cedema; the disc is pale and the retinal vessels 
are narrowed. 

According to Heine,! in pernicious anemia the optic 
nerve is pale in both eyes, almost white and atrophic, the 
margins are blurred on account of the blurring of the sur- 
rounding retina. ‘The vessels, both arteries and veins, are 
pale and consequently not as distinct on the disc as in the 
retina, and appear to be broken off at the margin of the 
disc. This last feature occurs when the hemoglobin sinks 
below 40 percent. In high-grade anemia the blood vessels 
are not to be recognized; their contents appears to be 
watery. Small hemorrhages followed after a few days by 
multiple ones, then very large extravasations of blood, are 
very characteristic and indicate a serious prognosis. 

Leber? states that we do not understand how the retinal 
changes in pernicious anemia are produced. Toxins solu- 
ble in the blood may injure the endothelium of the vessel 
wall, or a slowing of the circulation or an occlusion of the 
smaller vessels may permit diapedesis. 

A similar ophthalmoscopic picture occursin the anemia 
following intestinal parasites, cancer and tuberculosis. 
Thus, anchylostoma duodenale has caused severe anzemias, 
also the botriocephalus. The eye grounds in these cases 
showed pallor, thin vessels, pale blood columns, arterial 
pulse and hemorrhages. The hemorrhages are probably 
due to the action of toxins, as they occur after the stage 
where the parasites have produced a high-grade anemia. 
Secondary anzmia in the cachexias following malignant 


1 Heine, Augenuntersuchung, etc., p. 76. 
2 Leber, Graefe-Saemisch-Hess, II ed. 
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tumors frequently produce retinal complications, and cer- 
tain authors speak of a cachectic retinitis. Pick, in 1gor, 
found it present in 30 per cent. of the cases in malignant 
tumors, though believes they are much more frequent, 
between 60 and 70 per cent. ‘The cases. reported by this 
author were all carcinomas of the stomach and liver. These 
cases, according to Pick, differ from those previously de- 
scribed, through the greater frequency of white foci, while 
hemorrhages are less noticeable and may be absent. These 
white areas are situated near the disc, usually at the site of 
bifurcation of the vessels, are grayish-white, diffuse, and 
vary in size. The hemorrhages have a white center. 
They are due to toxin action, according to Leber, as hemo- 
lytic substances have been found in malignant tumors. 
These changes may occur in any severe anzmias following 
cirrhosis of the liver, ulcer of the stomach, tuberculosis of 
the intestines and nephritis. Pick? draws attention to 
relatively slight changes occurring in chronic nephritis, 
isolated grayish areas and small hemorrhages in the retina 
which he believes are due to anemia and differ from true 
albuminuric retinitis. 

Amaurosis after Loss of Blood.—Retinal changes similar 
to those just described occur in severe anzmias following 
profuse and repeated hemorrhages. These have been 
reported particularly after hemorrhages of the stomach, of 
the uterus, and from the nose. 

Fries,* in 1876, studied the published cases and found the 
hemorrhages took place from the gastro-intestinal tract in 
36 per cent. of the cases, from the uterus in 25 per cent., 
artificial blood letting 25 per cent., epistaxis 7 per cent., 
from wounds 5 per cent., hemoptysis and urethra 1 per cent. 
With the recurrence of the hemorrhage the vision may be 
progressively affected, or with each attack blindness may 
result with subsequent improvement. Groenouw states 


Pirie hoist. Ax pares, IOOl, 
2 Quoted from Groenouw. 
3 Fries, Kl. M. f. A., XIV, Inaug. Diss., quoted from Groenouw. 
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that it is important to remember that this disaster occurs 
in persons who were ill before the hemorrhage, and that 
healthy individuals who have suddenly lost a great deal of 
blood, as soldiers in battle, practically never suffer from loss 
of sight. 

The patients are usually over forty years of age. Both 
eyes are generally equally affected, in 10 to 15 per cent. 
one eye alone was affected. Vision is impaired in 25 per 
cent. of the cases at the time ‘of, the» hemorrhage) anvan 
additional 20 per cent. within the first twelve hours, and 
in more than half at a later period, usually between the 
third and sixth day, exceptionally after eighteen to twenty- 
one days. With the hemorrhage the patient suffers from 
faintness, headache, depression, palpitation, severe pain 
in the occiput and neck. When the vision becomes af- 
fected, the patient has usually recovered from the general 
_ prostration. Blindness lasts for a variable period, from 
fifteen minutes to a day, and the improvement is very slow 
if it takes placeat all. In one-half of the patients sight does 
not return; in one-third, improvement occurred; and in 
one-fifth, vision was restored though with field defects. 
The examination of the eyes has shown dilated and immo- 
bile pupils, a blurred disc, and a gray and clouded retina. 
The disc becomes white and the arteries small. 

Gessner! reported on a severe hemorrhage occurring 
three weeks after labor, which led to complete blindness in 
two days. Three days after the onset of the loss of vision 
the examination with the ophthalmoscope showed a pro- 
nounced choked disc. 

Hirschberg? observed a case which was examined with 
the ophthalmoscope even before the onset of the eye 
changes. Three days after the loss of blood the left disc 
showed a white clouding, the right, distinct inflammation. 
Five days later, neuro-retinitis was present in both eyes, 
right more marked than left. On the tenth day the right 


1 Gessner, Arch. f. Augenh’lk., 1889. 
2 Hirschberg, Arch. f. klin. Med., Vol. IV, 1881. 
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eye was blind. Two days later the neuro-retinitis began 
to retrograde and on the fourteenth optic atrophy was 
present in the right, while the left eye was nearly normal. 
The course of the changes was unusually rapid. 

Leber! speaks of small hemorrhagic or degenerative 
retinal areas which are present in the beginning stage with- 
out marked involvement of sight, with cedema and changes 
in the retinal tissue, just as in the secondary anemaias in 
chronic diseases and in cancer cachexia (retinitis cachec- 
ticorum). He believes that a pernicious anemia is the 
primary cause for the retinal changes in some of these 
cases and that both infectious and toxic agencies are active. 
This explanation, of course, does not apply to many of the 
cases such as hemorrhage after gastric ulcer, abortion or 
venesection. 

In these cases, if the anzmia is severe enough, similar 
changes can occur in the retina, circulatory disturbances, 
loss of sight, multiple retinal hemorrhages and small white 
degenerative areas. It is possible, in Leber’s opinion, that 
the changes in these cases are produced not only through a 
direct loss of blood, but through the retardation of the cir- 
culation which, in turn, can produce cedema and multiple 
hemorrhages in the retina. 

Numerous theories have been advanced to explain the 
pathological process. It seems probable, and Holden’s? 
investigations have shown, that the process is a peripheric 
one and the cause must lie in some product which is formed 
in the restoration of the lost blood and which is toxic under 
certain conditions. 

Leukemia.—Changes in the eye ground have been ob- 
served in all forms of chronic leukemia which are the result 
of the enormous increase in the number of leukocytes and a 
disturbance of the circulation, due to the changed condition 
of the blood. The large number of leukocytes in the blood 
and the hyperemia of the retinal vessels cause a changed 


1 Leber, l. c., p. 1016. 
2 Holden, Arch. of Ophth., XXVIII, 1899. | 
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appearance of the vessels and of the hemorrhages, and under 
certain circumstances give rise to a strikingly pale, rather 
yellowish color of the eye ground. ‘The veins, which are 
usually enormously distended, present a pale pinkish color. 
The arteries which are not dilated are usually of an orange- 
yellow. The differences between these two vessels in 
color is slight. The color of the hemorrhages is frequently 
pale. The choroidal vessels, if they are visible, and the 
entire eye ground are pale orange-colored or yellow. This, 
however, is present in only a small proportion of the cases. 
The unusual color of the eye ground depends, in Leber’s 
opinion, upon a slight pigmentation of the retinal epithe- 
lium, so that the lighter color of the blood in the choroid 
becomes visible. 

Hyperemia is always present, evidenced principally in a 
dilatation and a tortuosity of the veins. The arteries are 
not usually affected. The veins may be enlarged to four 
or five times the size of the arteries. When they are so dis- 
tended, it sometimes is possible to observe the circulation 
of the blood with the ophthalmoscope. This has been 
done by Grunert.!. 

The circumscribed changes occur in the form of hemor- 
rhages, sometimes white areas with or without hemorrhagic 
margins. Simple hemorrhages are very frequently present, 
even without hyperemia and retinitis. They are present 
in large number and present a characteristic change in 
color. They may give rise to large vitreous hemorrhages 
which entirely mask the eye ground, and result in secondary 
glaucoma, detachment, iritis, etc. Hemorrhages may also 
occur in the choroid. Hemorrhages of the conjunctiva have 
been observed. 

In addition to hemorrhages, in most cases of pronounced 
retinitis, there are circumscribed white areas which are 
surrounded with a hemorrhagic margin or accompanied 
with some form of hemorrhage. These leukemic foci 
are yellowish-white, round, distinctly prominent, and sur- 
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rounded with a hemorrhagic margin. In many cases they 
appear principally in the anterior parts of the eye ground, 
about the equator, as is shown in an illustration of Jessop’s.? 

Small whitish spots without hemorrhages have been ob- 
served in large numbers in addition to the previously de- 
scribed areas. Sight is usually not affected, unless the 
macular region is involved. This retinitis is not a constant 
symptom of leukemia, though like in albuminuric retinitis 
the condition of the eye ground may be the first to draw 
attention to the general affection. 

The frequency of retinal complications has not been de- 
termined. Possibly they are present in one-fourth to one- 
fifth of the cases. A statistic of Meyer in 1889, shows that 
out of 20 cases retinal hemorrhages were observed in 8. 
In acute leukemia retinal changes are not as frequent asin 
the chronic form. The condition is always bilateral. 
Other eye changes in leukemia consist in hemorrhages in 
the lids, conjunctiva, and in the anterior chamber and 
vitreous. 7 

An important complication of leukemia is the bilateral 
formation of lymphomatous tumors of the lids and of the 
orbit. They frequently involve the lacrymal gland. The 
skin of the lid is tense, shiny, with dilated veins, not ad- 
herent to the underlying tumors. These lymphomata 
occur either as small nodules or as a large lobular elastic 
mass. They are generally symmetrical, which is character- 
istic. In some cases they seem to appear exclusively in 
the eyelids and no where else in the rest of the body. If 
they are situated within the orbit, they cause the symptoms 
of an orbital tumor. Treatment in most cases is of no 
avail. Operations are contra-indicated, on account of the 
tendency to hemorrhages. A not infrequent complication 
is associated deafness. 

Pseudo-leukemia.—In the closely associated pseudo- 
leukemia, in which there is no increase of white blood cor- 
puscles, similar retinal changes have been observed. The 
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tumors occurring in the lids and in the orbit in this condi- 
tion are often complicated with changes in the retina and 
in the optic nerve. 

Retinal changes occur in all forms of leukemia, especially 
in the chronic varieties where the spleen is enormously en- 
larged, though it may occur in cases where the lymphatic 
glands and the bone marrow are chiefly affected. Though 
the retinal conditions were formerly described only in the 
chronic cases, a number of cases have been reported where 
they appeared in acute leukemia. Elschnig! found char- 
acteristic changes in acute leukemia, consisting in enormous 
distention of the veins, of pale color, hemorrhages and 
cloudy retina. Werner? described a lymphoma of the con- 
junctiva in a woman aged twenty-five, who presented a 
cushion-like gelatinous mass, formed by the greatly en- 
larged retrotarsal folds; the tarsal conjunctiva was also 
gelatinous. He describes the condition under the follow- 
ing headings: (1) secondary involvement of the conjunc- 
tiva especially of the upper retrotarsal folds in lymphomat- 
ous tumors of the orbit or lids; primarily as (2) pseudo- 
trachoma; (3) small tumors in the bulbar conjunctiva 
chiefly affecting plica; (4) diffuse lymphoid infiltration like 
the above case; (5) amyloid degeneration. 

The various hemorrhagic conditions, such as purpura, 
scurvy and hemophilia, sometimes cause retinal hemor- 
‘rhages. The vessel walls in these conditions show no 
change. Most of these cases have occurred in purpura. 
They were usually severe and terminated fatally. The 
hemorrhages have no characteristic signs. In scurvy 
retinal hemorrhages are very unusual. In the few cases 
in which hemophilia has seemed to be the cause for retinal 
hemorrhages, the cases have been very severe and the 
hemorrhages have been massive and relapsing. In some 
of these cases the condition is probably similar to that 
found in recurring hemorrhages of adolescence. Scurvy® 


1 Elschnig, Wiener med. Wochensch., p. 1435, 1899. 
2 Werner, T. O. S., 1904. 
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attacks children between six and eighteen months in the 
cold part of the year. Some features of rickets are generally 
present, epiphyseal enlargement, and curvature of the 
bones, and hemorrhages in various parts of the body. The 
gums may be spongy, though this is not present until the 
teeth have appeared. In the orbits there may be great 
effusion into the lids, proptosis, followed later by blood 
staining of the skin. In infants it may show itself only by 
a mere line of blood staining at the orbital rim. The larger 
hemorrhages occurring subperiosteally distend the upper 
lid, and the blood staining occurs much later. 

Polycythemia (see page 329).—The change in ‘the blood 
consists in an increase of the number of red blood cells to 
7, 10, 14 billionsin 1 cc. The characteristics of the blood 
cells are, however, not altered. The general plethora shows 
itself by a distention of the superficial veins. It is sup- 
posed to be due to a functional over-action of the bony 
medulla. The skin and the mucous membrane are often 
of a dark red. There may be an occasional albuminuria. 
A characteristic symptom is severe attacks of pain which 
are apt to occur at night in the lower extremities. ‘The 
eye grounds show very markedly distended veins with 
curious varicose dilatations and occasionally small hemor- 
rhages. Ascher! states that the external signs on the part 
of the eyes in polycythemia are a dark livid hyperemia of 
the conjunctiva, particularly of the palpebral conjunctiva 
and a bluish discoloration of the sclera. The hyperemia 
differs from that found in conjunctivitis by its synchronous 
development in both eyes without irritation or secretion. 
The fundus changes consist in the central vessels being twice 
as large as normal and of a dark red color with a pronounced 
reflex. The vessels are tortuous and there is usually a 
decided swelling of the disc. Hemorrhages are not present 
and vision is unaffected. 


1 Ascher, K. M. f. A., Vol. LIII, 1914. 
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The eye is involved in the course of nephritis in several 
ways. The most important is albuminuric retinitis, which 
occurs usually in chronic nephritis and then most commonly 
in the contracted kidney. Albuminuric retinitis is a well- 
defined condition. The changes in the retina, though vary- 
ing in degree, are those of an inflammation characterized by 
hemorrhages, and particularly by processes depending 
upon fatty degeneration. ‘The retina shows a pronounced 
hyperemia in which the arteries are only slightly involved, 
and a sero-fibrinous exudation. There are cases in which 
the hyperemia is absent and Leber suggests that these be 
termed nephritic degeneration of the retina. The retinitis 
is usually called albuminuric because albuminuria is one 
of the constant symptoms of nephritis, and its demonstra- 
tion is a rapid-means of diagnosis. The albuminuria, 
however, has nothing directly to do with the development 
of the retinitis. It may exceptionally and for a long time 
be absent. Furthermore, every retinitis in which albumin- 
uria is present is not cased by nephritis, and Leber, there- 
fore, prefers to call the disease a nephritic rather than an 
albuminuric retinitis. 

Nephritic retinitis is never a precursor of the nephritis 
and occurs only when a distinct functional disturbance of 
the kidneys has taken place, combined with increased ar- 
terial pressure, and in chronic cases with hypertrophy of 
the left ventricle. It, therefore, belongs in chronic nephritis 
to a late stage and is not unusually an indicator of a severe, 
fatal complication. Occasionally it is, however, the first 
symptom of a disease which has previously run a latent 
course. In acute nephritis it may occur simultaneously 
with the first symptom, though even then the fundamental 
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disease has reached a marked development. ‘The reason 
that the retinitis has been regarded as a precursor of nephritis 
is on account of the well-known characteristic of the con- 
tracted kidney, that it may exist for a long time without 
causing the patient any symptoms. In these cases albumi- 
nuria may occasionally or during the entire course be ab- 
sent. The presence of a cardiac hypertrophy and repeated 
urinary examinations will correct this error, except in those 
cases in which the albumen is absent for a long time or 
continuously. 

True nephritic retinitis can occur in all chronic and 
acute diseases of the kidney which lead to the development 
of albuminuria and to the retention of the poisonous or 
excretory substances, and is consequently absent in others 
where there is no distinct disturbance of the secretory 
kidney function. It is not dependent upon the presence 
of the albuminuria nor upon the presence of cedemas. 

It is most frequent in the contracted kidney, in the pri- 
mary form as well as in the chronic form. In this, the 
quantity of urine is large, of low specific gravity, greenish- 
yellow color, slight quantity of albumen, no sediment; there 
is cardiac hypertrophy and tension pulse, no hydrops, 
running an insidious, latent course. It occurs in general 
arteriosclerosis, alcoholism, gout and lead poisoning. 

The ophthalmologist is well acquainted with those cases 
where the kidney lesion is quite latent and insidious, and 
the only general symptoms consist in headache and gastric 
disturbances. The general condition of the patient has 
not particularly depreciated but a pale color of the face 
is noticeable. If the disturbance of vision occurs at this 
stage, the patient will first consult an oculist. The blood 
pressure is increased and the left ventricle is hypertrophied. 
Sudden uremic attacks are not infrequent, which may be 
associated with blindness. Death follows in one of these 
attacks or by cerebral hemorrhage or an inflammation of 
a serous membrane. 

Albuminuric retinitis occurs less frequently in the diffuse 
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chronic parenchymatous form, characterized by marked 
hydrops, albumen in large quantity, urine usually dimin- 
ished, of high specific gravity and characteristic sediment. 
This form frequently passes into the contracted form, 
which, according to Michel, is always revealed by the 
ophthalmoscopic changes. 

Leber states that the retinitis is not dispetnene on any 
particular form of nephritis but results from functional 
disturbance or loss of the secretory parenchyma, which 
occurs in the various forms of nephritis. 

Thirdly, retinitis occurs in acute nephritis, especially after 
scarlet fever, which usually gets well. There is marked 
anasarca, albumen in large quantity, and blood; quantity 
diminished, of high specific gravity and the sediment con- 
tains red blood cells and casts. 

Finally, retinal changes have been observed in amyloid 
degeneration with symptoms usually of chronic parenchy- 
matous nephritis. The diagnosis is made from the etiology 
(chronic suppurations), enlarged liver and spleen. In 
intermittent albuminuria, retinal asapelaecn:: have been 
seen. 

Albuminuria occurs in pregnancy in 1 to 2 per cent. 
(Leber) and the retinitis in 1 out of 3000cases. Severecases 
of nephritic retinitis occur quite frequently in the nephritis 
of pregnancy, and are sometimes accompanied by uremia or 
by eclampsia. The cause of the eye changes is always a 
nephritis which may be transitory; it is not the expression 
of a toxeemia which affects both kidney and retina similarly ; 
there is an associated nitrogen retention. Its dependence 
on pregnancy is shown by its frequent appearance in women 
who have previously been healthy, by its rapid recovery on 
the termination of the pregnancy, its relapses in subsequent 
pregnancies and its comparatively benign course. The 
probability is that the kidneys are irritated by products of 
metabolism of the fetus. It is not likely that these same 
substances cause retinitis directly but that they must act 
through the intermediary of the kidney, especially as they 
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seem to occur not in the beginning of the nephritis, but in 
the stage when a kidney insufficiency has developed. 

The nephritis generally occurs in the first pregnancy and 
only occasionally in a later one without symptoms in pre- 
ceding pregnancies. The retinitis appears usually in the 
last four months of pregnancy. The ocular changes occur 
in the retina (fibrinous exudations, hemorrhages, detach- 
ment) or at the papilla, and acute amaurosis may result 
during an eclamptic seizure. The retinal detachment 
regularly recovers and the retinitis may leave no ‘traces, 
but more frequently shows an optic atrophy with signs of 
tissue degeneration’ and pigmentation. The vision is 
generally somewhat impaired. Relapses in subsequent 
pregnancies frequently occur. 

Uremic Amaurosis.—This is a.sudden, bilateral complete 
loss of sight, with cerebral symptoms and convulsions. 
There is suppression of urine. The eye grounds are per- 
fectly normal on ophthalmoscopic examination, unless the 
attack came on during an albuminuric retinitis. The 
attack lasts twelve to twenty-four hours and after two to 
three days vision has returned to the previous: state. 
Uremic amaurosis occurs in acute nephritis after scarlet 
fever, then in contracted and chronic parenchymatous 
nephritis and in pregnancy or labor. 

The ophthalmoscopic changes can be classified roughly 
into three groups: I. So-called albuminuric retinitis. 
II. Hemorrhagic retinitis. III. Papillitis and optic neu- 
ritis. According to Schlesinger! the frequency of these 
groups 1s 77 per cent., 14 per cent., and 7 per cent. 

I. ALBUMINURIC RETINITIS.—Leber divides the ophthal- 
moscopic changes of the first and most frequent group into 
three stages: (1) hyperemia and inflammatory infiltration; 
(2) fatty degeneration; (3) retrogression and atrophy. 

First Stage.—The condition begins with a marked venous 
hyperemia in which the disc is red like the surrounding 
tissues. The veins are distended and tortuous, the arteries 
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narrow and difficult to see; they sometimes show white 
lines. The surrounding tissue of the retina is hazy, espe- 
cially along the greater blood vessels, and the eye ground 
assumies a dull grayish-red color. There may be a few 
hemorrhages, which later increase in number. ‘They are 
situated in the nerve-fibre layer and are usually flame-like 
or linear. White spots appear early. At first they occur 
in conjunction with the hemorrhages and then they become 
very much larger and develop in places where there are no 
hemorrhages. These white areas are of two kinds. They 
are due to fatty infiltration and to ganglioform swelling of 
the nerve fibres. Occasionally the inflammation seems to 
be localized to the disc, which shows a decided swelling with 
a sharp drop toward the retina. The hemorrhages and 
white areas are then apt to be placed near the margin of the 
disc. Other changes may be absent and the picture will 
then resemble the choked disc seen in intracranial tumors. 

Second Stage-—The hyperemia continues and the changes 
in the tissue are those principally of fatty degeneration. 
The white areas enlarge and form a zone surrounding the 
disc and the macula lutea. The grayish opacity which 
surrounds the margin of the disc becomes more marked and 
may become white, with distinct radial striz. About this 
clouded area there are large round or irregular-shapéd glis- 
tening white or yellowish opaque areas of fatty degeneration 
which are in turn surrounded by zones of small spots of the 
same character. In certain cases these areas seem to coal- 
esce and with the diffuse opacity surrounding the disc form | 
an extended white surface (“‘snow bank’’). 

When this stage is fully developed the hemorrhages are 
very smallorare absent. In the region of the macula lutea, 
which is usually free from these large areas, there are 
small white spots of a glistening character like spattered 
white paint. The spots are arranged in rows which con- 
verge and represent a star-like figure. These spots depend 
upon the presence of fat globule cells in the external retinal 
layers and occasionally the vessels can be seen to pass over 
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them. ‘The location of these changes in the external fibre 
layer of the retina was demonstrated by Dimmer and Nuel. 
There are cases where hyperemia and circumpapillary 
clouding are poorly developed and scattered over the retina 
- we find numerous punctate white spots (‘degenerative 
form’’). The macula may present a star figure. Hemor- 
rhages are small and infrequent. ) 

In some cases the white spots do not develop and the con- 
dition is that of simple hemorrhagic retinitis. In this form 
which most frequently develops in one eye only the case is 
not a true nephritis but the condition depends upon a pre- 
sumable thrombosis of the central retinal vein. The ves- 
sels generally do not show pronounced vascular changes. 
In some cases a retinal detachment takes place. The 
symptoms of this detachment are those of an ordinary de- 
tachment with the addition of the retinal changes observed 
in nephritis. It is not infrequent to find ophthalmoscopic 
changes in the pigment epithelium, particularly in the 
periphery of the eye ground, and there may be small 
pigment dots in the macula. 

Third Stage-—The retinal changes may clear up if the 
fundamental disease is recovered from or comes to a stand- 
still. In other cases they continue indefinitely or their 
clearing up is imperfect and relapses are possible. In the 
favorable cases the most marked changes slowly disappear. 
Of the white areas the star-shaped punctate group at the 
macula exists the longest and remains after all the other 
tissues have again become normal. The disc becomes dis- 
colored, its margins are sharply defined, the arteries narrow 
with white lines. The changes in the pigment epithelium 
are of great diagnostic importance, as they show that the 
discoloration of the disc depends upon a healed retinal con- 
dition. In milder cases the vision becomes normal and the 
changes in the eye ground disappear without leaving any 
trace. 

II. THE So-cALLED HEMORRHAGIC VARIETY OF NE- 
PHRITIC RETINITIS.—Though the areas of fatty degenera- 
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tion preponderate over the hemorrhages in the usual form of 
nephritic retinitis, there are cases in which the hemorrhages 
both in number and size preponderate, and this condition 
persists throughout the entire length of the disease. If 
areas of fatty degeneration are added to the hemorrhages, 
their number and size is always a relatively limited one. 
The star-shaped figure in the macula 1s sometimes present. 
The condition corresponds to the hemorrhagic retinitis 
following thrombosis of the central vein. 

Magnus, in 1873, separated this form of apoplectic 
albuminuric retinitis from the typical one, which he called 
retinitis degenerativa. Leber believes that it is important 
to separate this condition from nephritic retinitis, for 
though it may be associated with nephritis, its cause is 
probably circulatory, as this picture, hemorrhagic retinitis, 
occurs more frequently in diseases of the circulatory 
apparatus without albuminuria or without other apparent 
disease. This circulatory change is that of a-thrombosis of 
the central vein. According to Leber, albuminuria is 
present in quite a large percentage (20 to 30 per cent.) of 
the cases of thrombosis of the central retinal vein. The 
nephritis is not pronounced, but a mild transient form of 
albuminuria in which the patients are generally well and 
have no other symptoms. Leber believes that these cases 
correspond to those described as a hemorrhagic form of 
nephritic retinitis. A characteristic, aside from the oph- 
thalmoscopic condition, is the sudden onset with a marked 
loss of vision, which usually affects only one eye and 
generally terminates in secondary glaucoma. 

Elschnig! has described, under the term “‘light atypical 
retinitis,’’ cases which present but a few hemorrhages and 
several small areas of degeneration without hyperemia or 
cedema. Pick? believes these changes to resemble those 
found in septic conditions and in anemia. Thereisalsoa 


1 Elschnig, Centralbl. f. pr. Aug., 1894, p. 350. 
2 Pick, Kl. M. f. Augenh’lk., 1901, Vol. XXXIX. 
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degenerative form! in which there is no hyperemia and but 
very few hemorrhages, but numerous small white areas 
throughout the background. 

III. Papiruitis aND Optic Nevuritis.—In nephritic 
‘retinitis the papilla may be swollen and infiltrated and there 
are hemorrhages and degenerative areas closely situated 
about the disc, while the retina at a short distance away 
remains free or the pronounced picture of choked disc with- 
out involvement of the surrounding retina may be present. 
The ophthalmoscopic picture thus resembles that found in | 
intracranial tumors and the clinical picture is still more 
confused if cerebral symptoms due to uremia are present. 
Cushing and Bordley,? believe that the swelling of the 
papilla in these cases is due to increased brain pressure 
following an exudation into the ventricles and into the sub- 
arachnoid space. ‘The increased intracranial pressure has 
been demonstrated by lumbar puncture and by trephining. 
The papillitis is apt to develop gradually, without produc- 
ing visual disturbances until suddenly a uremic attack with 
complete blindness develops. This attack differs from the 
usual uremic attack in there being an ophthalmoscopic 
change. The attacks are sometimes of a milder variety 
and repeat themselves. Sometimes this form of papillitis 
is complicated with other cerebral symptoms which simu- 
late a brain tumor. 

Leber mentions the occurrence in nephritis of an inflam- 
mation of the optic nerve, with moderate papillitis but 
without cerebral symptoms. This occurs independently 
or with the nephritic retinitis and presents characteristic 
functional disturbances in the form of a central scotoma or 
a ring scotoma. 

Complications.—There may be transient obscurations or 
complete blindness, which are due to uremic attacks. 
Other complications are thrombosis of the central vein or 
of the central artery. An important complication is 


1 Oglesby, B. M. J., 1877. 
* Cushing and Bordley, J. A. M. A., 1909. © 
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detachment of the retina. In a small number of cases 
the subretinal exudation which is often present to a slight 
degree increases and produces a distinct detachment of the 
retina. This occurs principally when the nephritis de- 
velops acutely and when the eye complication is an un- 
usually severe one. Up to the present day 59 cases have 
been carefully reported with an anatomic examination in 
many of them. In 60 cases which Leber has collected, 25 
occurred in the nephritis of pregnancy, and 35 in other 
forms of nephritis. The detachment of the retina is 
usually recognized by the same ophthalmoscopic changes 
as in other cases. It is sometimes stated that the bulging 
part of the retina does not waver. No retinal tear can be 
made out which, even in the other cases is usually not 
present. The ocular tension is not affected. Shallow 
retinal detachment often evades ophthalmoscopic recogni- 
tion. The detachment affects nearly always both eyes. . It 
differs from the ordinary form of retinal detachment which 
apparently occurs from a retraction process from within, 
by being caused by a primary secretion of fluid probably 
derived from the choroid (Leber). As to the outcome, 
there is a very remarkable difference between the de- 
tachment which occurs in the nephritis of pregnancy 
and in other forms of nephritis. In the former if the 
nephritis disappears on birth of the child, the retinal 
changes may rapidly improve and the detachment usually 
becomes reattached within fourteen days after labor (Leber), 
while in the ordinary detachment of the retina spon- 
taneous recovery is a most unusual termination. The 
vision after reposition of the retina is, however, not always 
improved to a corresponding degree. There are quite a 
number of cases in which fair vision returned, while in 
others a diminution and even blindness resulted, notwith- 
standing disappearance of the detachment. The favorable 
outcome depends on the length of time the detachment 
has existed—in other words, from its early or late appear- 
ance during the pregnancy and the length of time which 
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intervenes before labor. The unfavorable cases are those 
in which the nephritis existed before pregnancy and became 
aggravated through the latter. The cases of retinal de- 
tachment in nephritis which do not depend on pregnancy 
are very unfavorable. This complication is usually a sign 
of advanced disturbance of metabolism and heralds the 
early approach of death. Death usually follows with a 
rapid increase in the kidney symptoms, in a space of a few 
days to a few weeks or months after the onset of the detach- 
ment. There are, however, a few individual cases re- 
ported where detachment disappeared and life was pro- 
longed for some time. ‘This suggests a cautious prognosis 
and shows that a retinal detachment is not necessarily 
hopeless. Owing to the condition being a chronic one, a 
prolongation of life beyond a short time is, however, not 
to be expected. 

Frequency.—The proportion in which retinitis occurs 
in nephritis is 22.4 per cent. (Groenouw), 32 per cent. 
(Leber). Corresponding to the occurrence of nephritis 
in general, the retinitis occurs at all periods of life. It is 
unusual under twelve; most cases occur between thirty 
to sixty years of age. Nettleship! states that in patients 
under twenty-one, retinitis or multiple retinal hemorrhages 
were found in 31 out of 80 cases of interstitial nephritis, 
in 2 out of 3 cases of interstitial nephritis associated with 
calculus, in 7 out of 149 cases of parenchymatous nephritis. 
In these 40 the total number of severe cases was greater 
thanin adults. The earliest age was five. More than half 
were between fourteen and twenty-one years of age. 
Twenty-four of these 4o died at a known interval. This 
shows that the prognostic importance of the retinal changes 
is equally if not more grave than in adults. Interstitial 
nephritis in the young is much more frequent in females 
than males, while in parenchymatous nephritis the males 
are slightly in excess. Congenital syphilis is often the cause 
of facute infantile nephritis. The cause of the nephritis 


1 Nettleship, On Renal Retinitis in Young Subjects, R. L. O. H., AVE 
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was one of the specific fevers including syphilis in 31 out 
of 45. | 

The disease in most cases is bilateral; occasionally it 
occurs in one eye, and the second eye is then involved after 
a certain length of time. The degree in the two eyes is 
not necessarily the same. A permanent affection of only — 
one eye occurs, and is not so unusual as was formerly 
supposed; and there are cases on record where a pronounced 
retinitis was observed in one eye, in severe nephritis, where 
the other eye remains free from two and one-half months to 
one year up to the time of death. A case has been reported 
by van Milligen,! where the second eye remained intact for 
eight years. 3 

The course, like in most chronic nephritis cases, is a 
gradual one. Vision is gradually diminished and then is 
apt to remain stationary for a long time. The visual 
disturbances are generally slight, often out of all propor- 
tion to the ophthalmoscopic picture; in general they 
undergo the same variations as the nephritis. If the kidney 
disease is recovered from, the retinal changes disappear, 
leaving useful and sometimes normal vision. Marked 
changes and even detachment may be recovered from. 
In the chronic cases in which complete recovery occurs 
but rarely, we may find that if the.nephritis is improved the 
retinal cedema and the other changes gradually disappear. 
The last to go is the star-figure in the macula. In the most 
favorable cases certain changes remain definitely present. 
If the condition lasts through a number of years, changes 
in the vascular walls are usually added and the disc will 
show a whitish discoloration and the picture of retinal 
atrophy develops. Transient blindness is due to an inter- 
current uremic attack. The majority of the patients, 
however, die from the primary disease before any changes 
occur in the retinal picture. 

The retinitis is a direct result of the kidney lesion, where 
certain injurious agents coming from the blood act upon the 

1Quoted from Leber. 
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vessels and the tissues of the retina, and generally indicate 
that the kidney disease has reached a certain degree of 
severity and will briefly lead to death. Miles has tabulated 
105 cases with acute and chronic nephritis. Of these, 53 per 
cent. with albuminuric retinitis died, while 27 per cent. 
without an eye complication died. Numerous statistics 
have shown the unfavorable prognosis of albuminuric 
retinitis, and according to most of these, death results from 
one to two years, in some after two to three years. In 
Geis,! series of 38 cases, 29 died within one year, 4 within 
one to two years, and 2 within two to four years. Ac- 
cording to most observers, the prognosis is death in 90 per 
cent. within two years. 

Isolated retinal hemorrhages in nephritis are usually due 
to the blood-pressure increase and to the cardiac hyper- 
trophy, and consequently only appear in the chronic inter- 
stitial nephritis. The isolated hemorrhages occur from 
the rupture of the diseased vessel following increased 
pressure. In judging of the severity of albuminuric ret- 
initis, cases of isolated hemorrhages in retinitis should be 
considered apart. While albuminuric retinitis is a sign 
of the terminal stage of the kidney process, retinal hemor- 
-rhages point rather more to increased arterial pressure 
acting upon diseased vessels, and in these cases apoplexies 
‘ot the brain are to be expected. 

In Geis’ cases with isolated retinal hemorrhages, hemor- 
rhages in the brain always occurred. While patients with . 
albuminuric retinitis, apoplexy occurred in only 9g (one- 
third to one-fourth), about as many died from uremia. 
Thrombosis of the veins occurring in cases with albumen in 
the urine should be sharply differentiated from cases of 
albuminuric retinitis and isolated retinal hemorrhages. 
These thromboses, as.has been stated, may occur from com- 
paratively slight local anatomic changes which rob the con- 
dition of its serious prognosis. 

The course of the albuminuric retinitis of pregnancy is 

1 Geis, KI. M. f. Augenh’lk., XLIX, No. 1, 1911. _ 
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only influenced by the labor and the final prognosis depends 
on the nephritis. Diet can do nothing. This is always a 
serious condition and even if the process is arrested by the 
induction of labor, the vision suffers permanent damage. 
Prophylactic treatment is treatment of the eclampsia 
(careful examination of the kidney function, blood pressure 
and nitrogen ratio in the blood; diet, rest in bed, vene- 
section). When the retinitis is present, labor should be 
immediately induced. This always relieves the retinal con- 
dition. If the retinitis appears in the first six months, the 
pregnancy should be immediately arrested, in later appear- 
ing retinitis, during the last seven weeks, it is permissible 
to wait when the retinal changes have not advanced too far. 
subsequent pregnancies should be avoided unless the kid- 
neys become normal for two years under careful watch of 
the urine. In many ways the retinitis of pregnancy 
differs from the usual albuminuric retinitis. The retinitis, 
just as the kidney in pregnancy, may recover more or less 
completely, and the condition may relapse in later preg- 
nancies. According to Culbertson, 16 per cent. recovered 
completely, in 58 per cent. there was a partial recovery of 
vision, while 24 per cent. remained blind. ‘The prognosis ~ 
as to life is comparatively good. The persistence of albu- 
minuria for years after pregnancy does not necessarily 
modify the prognosis. : 
Pathology.—A definite explanation of the connection 
between the nephritis and retinitis can not be given. There 
are apparently two factors present—the disease of the 
blood vessels and the altered condition of the blood; 
sclerosed vessels may be secondary to the latter condition or 
a part of a general angiosclerosis. Accordingly, two forms 
of albuminuric retinitis can be distinguished: I. When the 
altered blood condition is responsible, causing the acute 
nephritis, as after scarlet fever and pregnancy. II. Where 
the general arteriosclerosis causes the chronic nephritis. 
The changes in the vessels which occur in these cases were 
particularly studied by Michel and Karl Theodor, and all 
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changes were made dependent upon this cause, so that 
Michel believed that the retinitis did not follow nephritis 
but that both were produced by a common cause, resting in 
changes in the vessels» Leber believes that the changes in 
the small retinal vessels in nephritic retinitis can no longer 
be regarded as the cause, as these same changes in the retina | 
have been observed with normal vessels, and the vascular 
changes are different, as the retinal affection 1s acute or 
chronic. 

Elschnig examined about 200 cases of nephritis. In 
these a nephritic retinitis of various grades was found pres- 
ent in 32 per cent. of the cases. In the remaining 67 per 
cent. in more than one-half the vessels were normal, and 
slight arteriosclerosis was presentin 44. The changes were 
in general of very slight degree. There never was marked 
or extensive narrowing or clouding of the arteries. And in 
the cases of albuminuric retinitis in only a small part where 
the process was particularly severe were marked vascular 
changes present. The direct influence of nephritis in the 
causation of changes in the retinal vessels is probably very 
slight. The changes in the retinal vessels found in cases 
where a nephritic retinitis has not developed are probably 
not the result of the nephritis, but an associated general 
arteriosclerosis. 

Opin and Rochon-Duvigneaud are also opposed to this 
vascular theory and Shieck showed the inconstancy of the 
vessel changes. Rochon-Duvigneaud! is sharply opposed 
to the view that a common cause affects the vessels in both 
kidney and retina equally. Opin? and his investigations 
have shown that in nephritis no organs are affected except 
the kidney, retina and hypertrophied heart, and that there 
is no generalized vascular affection. The distinction be- . 
tween a retinitis secondary to a primary nephritis with 
changes in the blood (Samelsohn and Weeks) and a retinitis 
from general vascular disease is too arbitrary in his opinion. 


1 Rochon-Duvigneaud, Soc. franc. d’Ophth., 1912. 
2 Opin, Journal de Physiol et de Pathol. gen. IV, No. €, 1903. 
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Rochon-Duvigneaud believes that there is a NaCl and urea 
retention in nephritis and a pathologic increase of urea 
in the blood. Morax and Weill! have shown that in many 
cases there is a parallelism between the retinal changes and © 
nitrogen retention (azotemia). Onfray and Balavoin found 
a hypoviscosity of the blood and raised blood pressure. 

Moore? suggests that there are two factors responsible 
for the retinal changes in renal retinitis, the one vascular 
and the other toxic, of which either gives characteristic 
changes. Thus in the chronic parenchymatous nephritis 
the toxic element is much more prominent than the vascular 
one. The blood pressure is not raised and the retinal 
changes consist in many areas of white exudation in the 
tissues of the retina, often accompanied with oedema of 
the retina which may be so great as to lead to detachment. 
Retinal hemorrhages are not plentiful and the usual star 
figure is not characteristic. In the other variety, chronic 
interstitial nephritis, which is associated with high blood 
pressure, the retinal vessels show sclerosis, hemorrhages 
are characteristic and the star figure in the macula is 
generally present. There are usually but few exudates. 
Of course, both factors may enter into the causation of a | 
particular case. 

Other Eye Lesions in Nephritis——C2pEMA oF THE EYE 
Lips is one of the well-recognized symptoms of nephritis. 
The cedema rarely affects the ocular conjunctiva. It 
generally remains for a few hours or days and then dis- 
appears for a time. Every non-inflammatory oedema of 
the lids does not indicate a renal or cardiac lesion, as this 
condition occurs apparently in perfect health. Sub- 
conjunctival hemorrhages have been observed in nephritis 
usually in association with retinitis albuminurica. ‘They 
occur so readily from various causes that they are of little 
significance. : | 

Iritis and irido-cyclitis are very unusual complications. 


1 Morax and Weill, Ann. d’ocul., CXLIII, p. 354, 1910. 
2 Moore, Quarterly Journal Medicine, 1916-17. 
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In Gutmann’s statistics (see p. 396), chronic nephritis 
is put down as the cause for iritis in 5 per cent., while in 
most text-books this connection is not even mentioned. 
The writer has observed one case of cyclitis and a case of 
deep keratitis which occurred in patients with chronic 
nephritis, in whom no other etiology could be found. 

A number of attempts have been made to associate 
cataract with albuminuria, and notwithstanding many 
statistics which have shown the frequency of albuminuria 
in cataract patients, it is now generally accepted that 
nephritis has nothing to do with the development of 
cataract. Groenouw states that cataracts do not occur 
more frequently in nephritis than in the healthy. 

Patients with chronic nephritis whose general health 
has suffered, sometimes complain of a weakness of 
accommodation. 

Ocular muscle paralyses have been described in the 
course of nephritis. ‘These were due to cerebral hemor- 
rhages,t which are usually recovered from but are of 
ominous significance. Hemorrhages and retinitis have 
been described in intermittent albuminuria (Ostwalt?). 

In nephritis there is sometimes a general hemorrhagic 
tendency and this may affect the eye in the form of numer- 
ous retinal hemorrhages, of hemorrhages in the choroid, of 
the iris, conjunctiva, eyelids, Tenon’s capsule, orbital tissue, 
and of the optic-nerve sheath. 


1 Dunn, Archives of Ophth., 1898. 
2 Ostwalt, Rev. gen. d’Ophth., 1898. 
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Diabetes means the excretion of grape sugar in the urine; 
the body can not use the starch (or the resulting grape 
sugar) and thus nutrition suffers; the unburnt-up sugar in 
the urine means loss in calories, and the inability to burn 
up carbohydrates means danger in the production of 
acetone bodies (acetone, aceto-acetic acid, B-oxybutyric 
acid). To correct the nutritional defect, albumen and fat 
can replace the carbohydrates; it is necessary to see how 
much carbohydrates the patient can take care of. 

The frequency of eye complications in diabetes is un- 
certain; the figures in statistics vary from 20 to 33 per cent. 
It is usually a disease of later life, between fifty and seventy 
years. It does not necessarily involve a grave prognosis 
for life as albuminuric retinitis does, but optic-nerve lesions 
and degenerative retinal affections indicate a severe general 
disturbance. The affections of the eye, in order of fre- 
quency, according to Groenouw, are: cataract 30 per cent.; 
retinitis 23.5 per cent.; optic neuritis 5.7 per cent.; ocular- 
muscle disturbance 3.9 per cent.; then come refractive 
changes (including accommodation) vitreous opacities, iritis. 
thrombosis of retinal vein, hemorrhagic glaucoma, and 
optic atrophy. In most cases the diabetes has existed for 
from five to twenty years and the patient’s general condition 
is fair. | 

According to Hirschberg,” the most frequent disturbance 
is a contraction of the range of accommodation. This 
occurred in one-third of Hirschberg’s cases. The reading 
glass is no longer suited for the age of the patient. This 
disturbance of accommodation occurs in both the mild and 

1 Groenouw, Graefe-Saemisch, II ed., 1904. 


Leber, Graefe-Saemisch-Hess, II ed., 1915. 
2 Hirschberg, D. m. W., 1887, Nos..17—19. 
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the severe cases. It is difficult to decide whether it is due 
to general muscular weakness or a special disturbance of 
innervation. On treatment of the general condition the 
weakness of accommodation very rapidly disappears. 

Changes in refraction arecommon. The hypermetropia 
may increase, though this is probably the result of the 
changing of latent to manifest hypermetropia. The onset 
of myopia is often observed. When this occurs late in life 
and without lenticular change, diabetes must be suspected. 
This myopia may exist for some time or disappear as the 
sugar diminishes. It is probably due to increase of the 
refractive index of the lens as is frequently observed in 
incipient cataract, and not to a change in the aqueous. 

The iritis is not characterized by any peculiarity in its 
clinical course. The symptoms are not very severe, though 
hypopyon and a fibrinous exudate may be present. The 
course is favorable, though complications may ensue. 
Microscopically the pigment epithelium on the posterior 
surface of the iris shows-a remarkable change; the cells are 
hydropically swollen with scanty pigmentation. This 
change extends back to the ciliary epithelium. On occa- 
sion of an iridectomy, under these conditions, the aqueous 
turns black. This condition, in the writer’s experience, has 
indicated a certain tendency to iritis in the after-course of a 
cataract operation. 

Cataract.—The appearance is often not characteristic. 
In old people with diabetes the opacity begins about the 
nucleus, not directly under the capsule. In other cases, 
where the formation is bilateral and occurring in the 
young, the appearance is characteristic and striking, as 
was first pointed out by Foerster. There is a uniform sub- 
capsular opacity, a bluish homogeneous sheen. The deeper 
parts are at first transparent, then they become opaque and 
the cataract now resembles the soft cataract of the young 
or the one consecutive to a retinal detachment. Diabetic 
cataract appears equally in both sexes and at all ages; the 
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patients are often in good bodily health. The progress is 
usually rapid. 

Hirschberg! says that diabetic cataract has the following 
importance: I. It can not be caused to disappear by the re- 
duction of sugar in the urine. II. The prognosis of opera- 
tion is nearly as good as that of the ordinary cataract. 
III. When diabetes has existed for over ten years there is 
regularly an opacity of the lens, even in middle age. 

This cataractous formation has been brought into etio- 
‘ logic relation to sugar being found in the ocular fluids, but 
the quantity of sugar present is much too small. A more 
important change is the curious hydropic condition of the 
pigment epithelium just described. It is wise to improve 
the patient’s general condition and reduce the percentage of. 
sugar before operation. Even if it is still present, if the 
patient’s general condition is good, the operation can be 
undertaken. Statistics of several operators, Uhthoff and 
others, state that their results equal those in the ordinary 
cataract. Elschnig does not hesitate to operate unless 
acetone and diacetic acid are present. The experiences of 
many operators show that the result of the operation is not 
necessarily worse than in the usual cases. In the writer’s 
opinion there can be no question of the greater frequency 
of iritis and often severe irido-cyclitis as a complication 
after cataract extraction. This can be guarded against by 
a course of strict dieting, reducing the sugar in the urine. 
The presence of sugar is not a contraindication if the 
general bodily health is good, which means that there is no 
acetone or diacetic acid present. It is advisable to keep 
the patient in bed as little as possible. 

The retina in diabetes, according to Leber,? is affected in 
a number of ways, particularly on account of a complicat- 
ing nephritis; there are cases which are entirely independent 
of the nephritis, others depend upon the nephritis produced 


1 Hirschberg, D. m. W., 1891. 
2 Leber, Graefe-Saemisch-Hess, II ed., 1916. 
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by the diabetes, and in still others the original picture of 
diabetic retinitis is modified by the addition of nephritis. 

There are forms of retinitis in diabetes in ,which the 
ophthalmoscopic condition is characteristic. This diabetic © 
retinitis, though it resembles the nephritic retinitis differs 
from it as follows, as has been pointed out by Hirsch- 
berg:!: (1) the disc is normal and there is no hyperemia or 
cedematous clouding of the surrounding retina; (2) there 
are groups of small sharply defined white spots, sometimes 
of angular form, which are situated principally in the region 
surrounding the optic nerve, between the superior and 1n- 
ferior temporal blood vessels. The changes may extend to 
the nasal side. The white areas may have notched margins 
or appear as tortuous streaks or half rings or irregular 
figures, without ever assuming the radiating star figure seen 
in nephritis. 

Throughout the region of these areas and extending into 
the periphery there are many small punctate or striated 
hemorrhages. The condition never leads to the formation 
of pigment. The bright spots may undergo variations but 
do not disappear, but slowly increase in number and in size. 
Retinal hemorrhages are not uncommon without hyperemia 
or blurring of the disc margins, or white areas. The num- 
ber and size of the hemorrhages varies. Sometimes there 
are only a few, sometimes there are groups of small blood 
spots, or they may be numerous and extended over the 
entire eye ground. Not infrequently they appear only in 
one eye. The hemorrhages may recur and break through 
into the vitreous, producing opacities. This dense hemor- 
rhagic infiltration is followed by preretinal connective-tis- 
sue formation and the development of new blood vessels 
in the vitreous. Hemorrhagic glaucoma is not an infre- 
quent outcome. The vessels themselves show no changes. 
These changes in the retina do not in any way show any- 
thing characteristic of a diabetic origin, as they may occur 
in a number of other conditions. Leber, however, believes 


1 Hirschberg, D. m. W., 1890, Nos. 51 and 52. 
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that the hemorrhages occurring in diabetes, as compared 
with those in nephritis, show a tendency to break into the 
vitreous and produce recurring vitreous hemorrhages. 

Retinal hemorrhages in diabetes, Hirschberg,! divides 
into four groups: (1) small, punctate hemorrhages; (2) larger 
hemorrhages with vitreous opacities; (3) hemorrhagic in- 
farct of the retina; (4) hemorrhagic glaucoma. <A main 
characteristic in all uncomplicated cases is the absence of 
ophthalmoscopically visible changes in the vessel walls. 

The amount of visual disturbance varies according to the 
seat of'the pathologic process. A central scotoma is pres- 
ent when the condition is complicated with retrobulbar 
neuritis. In some cases an embolism of the central artery 
has been observed, generally before the onset of diabetic 
retinitis. As to the nature of the white spots in the retina, 
we only know of the ganglionic swelling of the nerve fibres. 
The cause for this diabetic condition in the retina is not 
known. In Uhthoff’s statistics two-fifths of these retinal 
changes were monolateral. This is of importance from a 
differential diagnostic point. As is well known, many 
diabetics show symptoms of albuminuria. This does not 
mean that the condition is albuminuric retinitis, as the 
albumen is only an expression of the irritation of the :renal 
epithelium. 

True nephritis in diabetes is rare. It has been claimed 
by some that diabetes can cause the ophthalmoscopic pic- 
ture of albuminuric retinitis; these cases, according to 
Kako,” must be extremely rare. In the later stages of dia- 
betes a comparatively frequent complication is nephritis, 
which may change the retinal condition and the prognosis. 
Diabetic retinitis usually occurs in advanced years, between 
forty-five and sixty-five. 

The course is a tedious one, because the changes occur in 
inveterate and confirmed cases of diabetes, where recoveries 
are very exceptional. The vision, however, may remain 
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fairly good for many years. Nettleship' has shown that 
patients with this condition may continue their work for 
many years, though there are a number of cases on record 
in which the patient has lost his sight several years before 
death. Secondary glaucoma is apt to occur after a severe 
vitreous hemorrhage. Diabetic retinal changes belong to 
the late complications of diabetes, and it is generally found 
that the diabetes has existed for a long series of years. The 
patients not infrequently suffer from other complications 
of diabetes. 

The retinitis, as compared with the retrobulbar neuritis, 
Leber thinks, has a more serious prognosis, as the latter 
condition appears in the earlier stages. On the other hand, 
the patient’s general condition need not have necessarily 
suffered when the retinal process begins, as many of these 
patients still consider themselves in good health, and it is 
not infrequent that the examination of the eyes first leads 
to a diagnosis of diabetes. 

The condition occurs nearly exclusively in advanced 
age. Most statistics place it between the fifty-first and 
fifty-sixth year, though there are some cases which have 
occurred between the thirtieth and fortieth year. Diabetic 
retinitis, like nephritic retinitis, usually occurs in both eyes. 
If it is seen in only one, it will show itself in the presence of 
multiple retinal hemorrhages. 

The prognosis is doubtful, surely much poorer than 
diabetic neuritis. While in this, with great probability, 
the condition will recover or improve, if the amount of sugar 
is reduced, the retinal lesions are much more obstinate, as 
it is very difficult to keep the amount of sugar down and the 
necessary diet can not be followed out. Evenif the amount 
of sugar is reduced, the changes in the retina may not dis- 
appear promptly and often the vision does not return, as is 
to be expected. On the other hand, the prognostic im- 
portance as to life of diabetic retinitis is not as unfavorable 
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as that of nephritic type. The cause of death is generally © 
diabetic coma; many suffer from apoplexies. 

Geis! found in a study of 16 cases of diabetic retinitis 
that apoplexies occurred in about one-half of the cases. He 
does not regard the vital prognosis as necessarily unfavor- 
able, although diabetic retinitis, like other diabetic diseases 
of the eye, generally occurs after the diabetes has existed 
for quite a long time and the body has been weakened. 
Hemorrhages occur in milder cases of diabetes, and definite 
prognosis can not be made from their occurrence; they fre- 
quently depend upon damage to the vessel wall, and aside 
from the isolated diabetic retinal hemorrhages, the blood 
pressure was normal in many cases. 

Of Geis’ 13 cases, 5 died within one to two years; 3 after 
four, five and six years; 3 were still alive after two and three 
years; and 2 after five years. A definite prognosis in dia- 
betes, according to this author, seems only to be furnished 
by the isolated retinal hemorrhages, as these are frequently 
the precursors of hemorrhages of the brain. 

According to Heine, in about one-half of all patients with 
diabetic eye changes, especially with retinal changes, death 
results within two or three years. 

Nettleship? says that the presence of diabetic retinal 
changes does not point to the probability of early death as 
it does in chronic Bright’s disease. In 48 patients, 38 are 
known to have died; no less than 28, nearly two-thirds or 
60 per cent., lived more than two years; and only g, or one- 
fifth, died within one year. In his nephritis cases (preg- 
nancy excluded) one-third lived two years and two-thirds 
died in twelve months. 7 

Diabetic retinitis is a more local affair than the retinitis 
in Bright’s, for the changes in the retina progress even when 
the general condition is improving. Prognosis is therefore 
to be guarded for visual improvement. As for the compli- 
cating nephritis, the retinitis is always due to the dia- 
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betes; of the patients with this complication one-half to 
two-thirds died directly from their diabetes. 

The optic nerve is affected in the form of a chronic retro- 
bulbar neuritis. There is a relative central scotoma with 
or without temporal pallor of the optic disc. This compli- 
cation, according to some authorities, is always the result 
of protracted diabetes where the general health has suffered. 
greatly, and the prognosis is necessarily bad. Groenouw 
is more optimistic and believes the prognosis is not bad and 
that in many cases with proper treatment improvement and 
recovery occurs. The course is, however, slow. 

The scotoma frequently exists for blue or is absolute in 
contradistinction to the condition usually found in toxic 
_amblyopia (Uhthoff). This condition can improve or re- 
mains stationary. Naturally there are mixed forms where 
tobacco and alcohol have played their part, though there 
are undoubted cases where this toxic influence does not 
enter. The age is also different, the neuritis in diabetes 
occurring much later (fifty to seventy years) than in toxic 
cases (thirty to fifty years). Simple progressive optic 
atrophy does not belong to diabetes. . | 

Ocular paralyses are not infrequent in diabetes and the: 
symptom, diplopia, should always suggest an examination 
of the urine. The VI nerve is most frequently involved, 
then the III and combined forms. The prognosis is good 
and recovery ensues after appropriate treatment unless the 
case is one with cerebral symptoms. 

Hoffmann! has examined anatomically the eyes of three 
diabetics and found extensive disease of the nerve fibres, not 
only of the axis cylinders but also of the medulla, character- 
ized by the appearance of glycogen. 

Lipemia retinalis? is a peculiar ophthalmoscopic condi- 
tion in which the retinal vessels appear as if they were 
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filled with milk, though the real cause is an opacity of the 
plasma which occurs when the quantity of fat in the blood 
is raised beyond a certain percentage. The condition has 
usually been observed in young diabetics who are border- 
ing on coma and suggests a grave prognosis, though re- 
covery may take place. 

In diabetes insipidus, a condition characterized by exces- 
sive urine and thirst without sugar, a number of ocular dis- 
turbances have been recorded. These are usually affections 
of the optic nerves or tracts or of the ocular muscles which 
are more directly connected with the cerebral disease than 
with the associated diabetes. 


XII. DISEASES OF THE FEMALE GENERATIVE 
ORGANS 


Diseases of the female generative organs were formerly 
regarded as responsible for practically all forms of eye 
troubles which occur in women (Mooren). With the pres- 
ent advance in diagnosis of general diseases this relation- 
ship has been given up as too indefinite. It can, however, 
be conservatively maintained that menstruation and its 
disturbance may aggravate and exert an unfavorable in- 
fluence on the course of a preéxisting eye trouble. 

In normal menstruation many women develop blue rings 
and cedema about-their eye lids; chemosis has also been ob- 
served. The effect on an existing eye disease can be ob- 
served by hyperemia, an increase of the inflammatory signs 
or hemorrhages. In the writer’s experience this was shown 
very distinctly by the appearance of a hemorrhage at the 
margin of an active choroidal patch in a young woman at 
the menstrual period. Suppression of the menses, partic- 
ularly, has been held accountable for a number of ocular 
disturbances, such as retinal and preretinal hemorrhages 
and acute retrobulbar optic neuritis. It seems doubtful 
whether etiological factors (nasal sinus disease, multiple 
neuritis) have not been overlooked in connection with the 
last-named disease, whose importance has been recognized 
only in recent years. Inflammatory conditions of the 
uterus just as any septic focus in the body, especially febrile 
conditions complicating labor, may produce iritis, iridocy- 
clitis, metastatic ophthalmia (see p. 247), retinal hemor- 
rhages (septic retinitis) and optic neuritis. Excessive uter- 
ine hemorrhages have been a frequent cause of loss of sight 
with optic atrophy, the so-called amaurosis from loss of 
blood, (see p. 407). Displacements of the uterus may cause 
reflexfocular disturbances, both functional and neuralgic. 
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Important eye changes occur in pregnancy, the puerpe- 
rium and lactation whose relation to these states is quite 
definite, and the condition may be severe enough to neces- - 
sitate an interruption of the pregnancy. 

Pregnancy.—The increase of pigmentation in the skin 
shows itself also in the eye lids. The development of 
pulsating exophthalmos in a large number of cases seems 
to have occurred during pregnancy. In Sattler’s statistics 
of 32 idiopathic cases, 23 occurred in women where the on- 
set coincided with pregnancy and labor in 7. After labor 
the symptoms were aggravated. The condition occurred 
in these women in their late pregnancies and it began sud- 
denly. Intermittent exophthalmos, a condition which 
becomes noticeable on bending forward, depending on a 
dilatation of the orbital veins, began in a case of the writer’s 
after labor. 

That sight may be affected during pregnancy and labor, 
has been known for many years. These transient cases 
with normal eye grounds are uremic. -Recently attention 
has been drawn to an impairment of vision and to an affec- 
tion of the optic nerves during pregnancy, probably due to 
a condition of toxemia which is called the toxemia of preg- 
nancy and in which a nephritis is absent or only slightly 
-marked. Thus, transient blindness occurring in icterus 
gravidarum has been reported by Groenouw;! the eye 
grounds were normal and the urine was free from albumen. 
The optic nerve is affected in pregnant women under the 
picture of an optic neuritis. Thus, chronic retrobulbar 
neuritis has been observed with the presence of a central 
scotoma. Uhthoff found in 66 cases of chronic retrobul- 
bar neuritis 4 women with advanced pregnancy. ‘The loss 
of sight usually does not begin before the fourth month and 
often in the seventh to the tenth month. After labor there 
is an improvement in vision, though recovery is often only 
partial. In subsequent pregnancies the optic nerve and the 
field may be still further affected. The association of this 
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optic nerve condition and pregnancy is particularly shown 
by relapses which occur in later pregnancies. These 
attacks of blindness differ from the uremic, as their onset 
is slow and the urinary changes are slight. This neuritis 
is probably due to an autoinfection, just as a similar condi- 
tion has been observed in the puerperium and during 
lactation. | 

The writer! reported on 3 cases of neuritic atrophy with 
no other change in the eye grounds occurring in pregnant 
~ women with manifestations of toxemia. Whether a cen- 
tral scotoma was present at the beginning, could not be 
determined as no case was seen in the early stage. Vision 
is frequently regained or it remains defective with peripheric 
contraction of the field and in most cases the eyes become 
permanently blind. ) 

According to Stone? the evidences of toxemia of preg- 
nancy are as follows: In the early months nausea and 
vomiting; skin manifestations (urticaria). These condi- 
tions are all observed in normal menstruation. During 
the later months there is headache, loss of sight, vomiting, 
vertigo, neuralgic pains, edema. The urine may contain 
albumen and casts. This may be followed by convulsions 
and coma. Rarely patients will become totally blind, 
comatose and die. 

It is now generally accepted that hyperemesis gravidarum 
and eclampsia are expressions of a toxic state in which the 
liver is the seat of the chief lesion, often presenting the 
same changes as acute yellow atrophy. During the period 
of lactation there may be a continuation of this state of the 
system, and these symptoms may consequently persist. 
One of the most frequent is the insanity. 

Chemical examination of the urine by Ewing and Wolff* 
has shown that there is a disturbance in the nitrogen ratio. 
The total amount of nitrogen is decreased. The nitrogen 

1 Knapp, Affections of the Optic Nerve During Pregnancy, T. A. O. S., 
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which is converted into urea is decreased, while the other 
nitrogen derivatives are increased. 

In the fatal cases post-mortem examination has shown 
- parenchymatous multiple neuritis (Lindemann) and acute 
degeneration of the liver. 

It is important to realize that this toxemia may affect 
the eye sight or even cause blindness without the interme- 
diary of a nephritis, and the question of the interruption 
of pregnancy comes up for decision in this condition just as 
it does in the well-recognized albuminuric retinitis of 
pregnancy. 

Stephenson? describes cases in which sight was completely 
lost after labor in a woman who had suffered from headache 
and albumen. She was. semi-conscious. The fundus 
showed no changes. The second case showed typical 
eclampsia. He believes that these changes occurring dur- 
ing pregnancy or labor, although often associated with 
headache, eclampsia and albuminuria, are not proven to 
be dependent upon uremia, though they are generally 
classed as uremic amaurosis. 

Woods? mentions as unusual complications of pregnancy, 

ocular disturbances 1n the form of hemianopsia or a loss 
of some part of the field without retinal lesion, though some- 
times with pallor of disc and a neuro-retinitis with hemor- 
rhages. Holden* observed in a pregnant woman with 
the symptoms of toxemia, a retrobulbar neuritis, cedema 
of the macula and paralysis of the external rectus; the 
retina subsequently developed some pigmentation. Vision 
was regained after the induction of premature labor. 
. Albuminuric retinitis of pregnancy, as is well known, is 
a frequent cause for visual disturbance in pregnancy and 
labor (see p. 416). Rochon-Duvigneaud* regards it as 
due to a nephritis which in turn is the result 6f the toxemia 
of pregnancy. 

1 Stephenson, Ophthalmoscope, Vol. VIII, p. 168., : 

2 Woods, J. A. M. A., 1909. 
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Labor.—During labor transient blindness may occur 
which is generally uremic in character and is frequently 
associated with eclampsia. In other cases albumen is not 
present in the urine. 

Puerperium.—The most important lesion during this 
stage is puerperal fever, a form of septico-pyemia from 
infection of the uterus. The eye complications are purulent 
metastatic choroiditis and septic retinitis (see pp. 247, 
251). An inflammation of the optic nerve in the form of 
optic neuritis has been observed in this stage, just as in 
the preceding ones, and it is probably due to an auto- 
intoxication, as albumen is absent in these cases. The 
other evidences of toxemia which are suggestive in determin- 
ing the cause of the eye condition are the pronounced head- 
ache, the continuous vomiting and skin lesions. Examina- 
tion of the urine has shown a nitrogen retention. 

The tendency to the formation of thrombi can give 
rise to emboli. If the vessels are occluded with septic 
_ material, metastatic ophthalmia results. A bland embolus 
does not necessarily lead to the loss of the eye, though sight 
is very much affected. Hemianopsia has also been observed. 
These cases have been associated with milk leg. In one 
case of the author’s, in which recovery took place, there 
were 7 thrombi in different parts of the body and in both 
retinze numerous hemorrhages were present. 

Lactation. Women who are apparently in ne health 
during lactation may suffer from loss of eye sight. The 
ophthalmoscope reveals an optic neuritis. The condition 
continues for months, and shght atrophy results, though 
the vision is but little involved. It occurs not only in the 
first but also in later births. This symptom has been 
observed not only in cases where nursing has been unduly 
prolonged or where the secretion of milk has been suddenly 
arrested, but also in apparently perfectly normal lactation. 
Apparently the eighth week seems to be the time in which 
this condition most frequently appears. In one case 
which Groenouw mentions the child died directly after 
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birth, the secretion of milk continued for seven weeks, and 
shortly after this the disturbance of vision presented itself. 
The condition has been observed in one or in both eyes and 
the symptoms of a retrobulbar neuritis were present. The 
degree to which the sight is affected varies. The onset 
may be sudden and may lead to complete blindness. Re- 
covery occurs after a number of months. General symp- 
toms, headache, malaise and chills have sometimes accom- 
panied the onset of the loss of vision. In other cases other 
nerves beside the optic nerve were found affected. The 
outcome is a favorable one, inasmuch as permanent blind- 
ness has not been observed, though a certain amount of 
reduction of vision may be present. The cause seems to 
be, by exclusion, a form of auto-intoxication. 

Birth Injuries.—It is not infrequent that the eye of a 
child suffers during labor from the application of forceps. 
These injuries may be external, causing subcutaneous 
hemorrhages, swelling of the lids, or injuries to the cornea. 
The form of the injury which the cornea suffers may be 
divided into two varieties. In one there is a more or less 
dense opacity of the cornea which appears directly after 
birth and generally disappears completely after a number 
of weeks. The opacity resembles that found in inter- 
stitial keratitis. The other form is one which has been 
particularly studied by Thompson and Buchanan,! in 
which a number of vertical lines of opacity develop in 
the cornea. These authors speak of faint, curved lines 
of “refraction opacity’? on the posterior surface of the 
cornea running vertically. These are probably ruptures of 
Descemet’s membrane and must result from a compression of 
the eye ball. They are not easy to see except with the aid of 
aloupe. Later an unusual degree of astigmatism develops. 

The eye itself may be forced out of the orbit by pressure 
exerted by the forceps. The eye lids may be torn and 
hemorrhages may occur in the orbit which will cause exoph- 
thalmos. The bones of the skull are injured in a variety 
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of ways and cause a corresponding change in the orbit. 
A vulnerable point is, of course, the external angular process 
of the frontal bone. 

Paralyses of the ocular muscles through traumatism at 
birth are unusual. ‘The facial nerve is the most frequently 
affected, though the paralysis is generally transient. 
Reese! has observed a paralysis of the sympathetic nerve 
in a newly born child with marked deformity of the skull. 
Panas? has drawn attention to the liability of the VI nerve 
to injury as it crosses the apex of the petrous pyramid in 
instrumental labor where the head has suffered lateral 
compression. 

Hemorrhages in the retina are quite frequent in new-born 
children, even when the course of the labor has been un- 
complicated. ‘The hemorrhages seem to occur in normal 
labor, particularly in the first births, when the labor is pro- 
tracted. A twisting of the cord is a contributing factor. 
In the first two days after birth examination of the eye 
grounds has shown the frequency*® of hemorrhages to be 
between 21 and 32.6 per cent. They vary enormously in 
number and size and are usually situated about the poste- 
rior pole. They rapidly absorb and disappear after one 
week without leaving any traces. Some authors have de- 
scribed hemorrhages which occur exactly in the macular 
region which have led to a circumscribed detachment. It 
is assumed that in these cases permanent damage results 
which explains the condition known as congenital ambly- 
opia. The cause for this is not definitely understood. 
Direct pressure on the eye by the forceps can be responsible 
only in certain cases, and then severe damage would be done 
to other parts of the eye. Thompson and Buchanan and 
Wolff have observed large hemorrhages in the retina and in 
the vitreous, as well as optic atrophy after instrumental 
labors. 
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Hyperostosis Craniz (Leontiasis ossia) consists in an 
enormous thickening of the bones of the face and of the 
skull, occurring in young patients. The lower margin of 
the orbit is particularly affected. Exostoses may be pres- 
ent in both orbits and produce exophthalmus or papill- 
cedema. The condition is general or localized. General 
hyperostosis is exceedingly rare. Narrowing of the optic 
foramen has caused optic neuritis and atrophy. ‘The 
thickening of the bone may also cause a narrowing of the 
lacrymal canal with dacryocystitis. The disease is ex- 
tremely chronic and is of unknown cause. In the diagnosis 
the following conditions must be considered: acromegaly in 
which enlargements of the hand and of the feet are present, 
myxcedema with characteristic changes in the subcu- 
taneous tissue, osteitis deformans which usually attacks 
patients in advanced life and particularly the long bones. 
Cases of large bony growths encroaching upon the orbital 
contents have been operated upon. Green? has recently 
studied the ocular changes in leontiasis ossea and gives a 
synopsis of all reported cases. 

Tower Skull (Oxycephaly).—This deformity is produced 
by the premature ossification of the coronary suture, lead- 
ing to elongation of the skull backward and upward, while 
the forebrain remains rudimentary. ‘There is a depression 
between the orbits in the region of the cribriform plate 
with shortening of the orbits whose upper walls are de- 
pressed and the large wings of the sphenoid are slanting. 
This leads to exophthalmus which is even more pro- 


1 Groenouw, Graefe-Saemisch Handbuch. 
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nounced by the recession of the forehead. The pressure of 
the growing brain on the skull causes the impressiones 
digitatze, which are apparent in the radiogram. The dis- 
turbance of vision begins in the first years of life (up to the 
fifth year) and does not progress after the seventh year. 
_ The eye changes are ophthalmoscopic and the optic nerve 
head presents the picture of post-neuritic atrophy, optic 
neuritis, choked disc, or simple atrophy. 

In Uhthoff’s statistics, post-neuritic optic atrophy was 
present in 65 percent. When seen early the cases show dis- 
tinct choked disc. This was observed in 18 per cent. and in 
patients before the seventh year. The cases do not goon to 
blindness and generally a fair amount of vision remains. 
Simple optic atrophy without signs of previous inflamma- 
tion was observed in 1o per cent. Both eyes are affected 
but not necessarily to the same extent. Blindness occurs 
in 7 per cent. The visual field shows usually a concentric 
contraction. Othereyesymptomsare divergent strabismus, 
nystagmus, and exophthalmus. 

In the development of the eye condition, the growth of 
the brain in the deformed skull causes an increase of intra- 
cranial pressure which acts on the optic nerves like a brain 
tumor or hydrocephalus; after the growth of the brain has 
passed its active stage, no further injury to the optic nerve 
need follow. Some authors regard a serous meningitis as 
the active cause. Others claim a narrowing of the optic 
canal to be the essential feature. This Uhthoff regards as 
an exceptional condition and not proven. Another theory 
states that pressure is exerted by the dural prolongation of 
the optic canal. 

The operative treatment depends on the accepted theory 
of the cause. An operation can only help if undertaken 
during the stage of the development of the visual disturb- 
ance, 2.e., when the optic neuritis is still active. The opera- 
tion consists in lumbar puncture, trephining or callosal 
puncture; recently Schloffer has published an attempt to 
* open up the bony optic canal. 


448 MEDICAL OPHTHALMOLOGY 


Rhachitis.—Rhachitis is regarded by many to be one of 
the most frequent causes for zonular cataract. This form 
of cataract, characterized by an opaque zone surrounding a 
clear nucleus, is usually bilateral and is observed in the 
first years of life, though it may be congenital. These 
children frequently present other rhachitic manifestations, - 
in the teeth, in the skull, in the bones of the extremities, and 
they is often a history of convulsions. 

The deformities in the teeth consist in a defect in the 
enamel, by which it gradually diminishes from the root to 
the free surface and is often completely absent at the cutting 
edge. There also may be small holes in the enamel or 
distinct ridges or furrows. ‘These changes are found in the 
incisors, the eye-teeth and the first molars. 

Statistics on the frequency of rhachitic symptoms and 
zonular cataract are as follows: Groenouw mentions the 
statistics of von Arx! who found in 189 patients with zonular 
cataract, convulsions in 57 per cent., rhachitic changes in 
the teeth in 66 per cent., deformities of the skull in 32 per 
cent., changes in the bones of the extremities in 21 per cent. 
Baehr? found that in 153 cases of zonular cataract the con- 
dition was one-sided in only 7. Other symptoms of rickets 
were present in 79 to 89 per cent; changes in the teeth in 
58 per cent., convulsions in 40 per cent. The convulsions 
usually are repeated and appear for months, generally in 
the first years of life. Symptoms of general rickets were 
present in 36 per cent. A number of explanations of the 
association of rickets and zonular cataract have been fur- 
nished. Horner believes that in the development of the 
normal lens a layer becomes altered on account of a 
rhachitic interference with nutrition, then when the cause © 
is corrected, new and clear layers of lens matter are formed 
about the clouded zone. ‘This process can be repeated 
a number of times, which explains the clouded layer appear- 
ing'in two or three duplicates. The question of increase 
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in the case of a lamellar cataract is an important one and 
Spicer! says that if the nucleus is small, well-defined with 
a clearly cut margin and the periphery of the lens perfectly 
clear, no increase would occur. If small radiating lines of 
opacity extended from the edge of the nucleus toward the 
periphery, the opacity probably would progress(Critchett). 

Bennett? believes that lamellar cataract is a disease of 
early infantile life, and that the probable cause is some 
general derangement of health which also affects the teeth 
(probably errors of feeding and nutrition). The dental 
enamel and the lens are embryologically similar and both 
affected by the same cause. Collins suggests that the part 
of the lens furthest from the source of nutrient supply 
should suffer in a disturbance of nutrition and contract. 

Blue Sclerotics and Fragility of Bone.—The bluish dis- 
coloration of the eyeballs is due to a thinning of the 
sclera which is a congenital anomaly. A number of family 
trees have been examined and, in addition to this ocular 
anomaly, a pronounced tendency to fracture of the bones 
was found present. Burrows examined a family of 29 
individuals in whom 13 had blue sclerotics and g suffered 
from fractures of the bones after slight causes. Stephenson 
found a family of whom 21 members in four generations 
were similarly affected. ‘The common cause is regarded by 
Eddowes to be a congenital defect in the fibrous tissues in 
general. 


1 Spicer, T. O. S., 1892. 
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XIV. SKIN DISEASES 


Eczema.—All extensive eczemas are associated with 
conjunctivitis, particularly when the eczema affects the 
skin of the face and of the head, as is so frequent in children. 
This conjunctivitis is a very serious condition. The con- 
junctiva is swollen and the discharge is considerable, 
though never purulent. The eye lids are swollen and ex- 
coriated; they are so inflamed that the small patient usually 
keeps them closed. 

In addition to the conjunctivitis there is frequently an 
associated superficial keratitis. The discharge from the 
inflamed eye lids irritates the conjunctiva, whereby the 
catarrhal symptoms are increased, while the tears and 
secretion from the conjunctivitis in turn aggravate the 
eczema of the face. The children suffer from photophobia 
and keep their faces buried in the pillow. The retained 
discharge augments the conjunctivitis. The treatment of 
the conjunctivitis is of no avail until the eczema of the 
face is relieved. 

The eczema causes frequently a secondary swelling of 
the cervical glands which quickly subsides on the proper 
treatment of the eczema. An important factor in the 
causation of the eczema are head lice. Phlyttenular 
disease of the conjunctiva and cornea is regarded by some 
to be akin to eczema and is often called conjunctivitis 
eczematosa. In every general eczema of adults a certain 
amount of conjunctivitis is always present. The con- 
junctivitis in these cases is the result of the same cause 
which produces the eczema of the skin and the conjuncti- 
vitis disappears upon the cure of the cutaneous lesion. 

‘In some cases a conjunctivitis causes an inflammation 
of the skin of the eye lids, as after the use of atropin in cer- 
tain predisposed individuals. This is regarded as an idio- 
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syncrasy against atropin, though in the majority of the 
cases it is probably due to contaminated eye drops. Eczema 
of the lids usually heals without leaving changes. If it is 
neglected it may lead to loss of the eyelashes, thickening of 
the margin of the lids and ectropion. 

Psoriasis is a parakeratosis characterized by small efflor- 
escences. which become covered with silvery white scales. 
On their removal a bleeding point is revealed. Psoriasis 
rarely affects the skin of the face and the eye lids; in the 
latter location it may cause the loss of the eye lashes and 
ectropion. Exceptionally psoriasis plaques have been 
found on the conjunctiva, though its occurrence in mucous 
membranes is questioned. There is a simple conjunctivitis 
which accompanies extensive cases of psoriasis and which 
can not be cured until the skin lesion disappears. Some- 
times the conjunctivitis is due to an irritation from the 
remedy which is used for the psoriasis. Some authors have 
described patches of a red color in the conjunctiva in psoria- 
sis and a patch may extend directly from the skin of the 
lid to the conjunctiva. Aina 

~Rosacea.—Arlt first drew attention to the fact that rosa- 
cea of the skin of the face may produce complications in 
the eye. ‘This author described a characteristic corneal 
change which consists in a shallow round defect in the cor- 
neal tissue, with a perfectly clean base. ‘These ulcers result 
from the breaking down of small eruptions on the surface 
of the cornea. The conjunctiva is intact, though there 
may be ciliary congestion. ‘The disease is unusually ob- 
stinate as these little ulcers only heal very slowly and are 
apt to relapse. Capauner! described five cases of the cor- 
neal complication and drew attention to their great im- 
portance. The beginning of the corneal complication, ac- 
cording to this author, consists in a curious vascularized 
nodule as large as the head of a pin, which regularly appears 
whenever there is an exacerbation of the rosacea of the face. 
The epithelium is desquamated and superficial defects 


1 Capauner, Zeitschr. f. Augenhlk., Vol. XV, p. 126. 
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develop. The corneal nodules are frequently surrounded | 
by a uniform zone of opacity. As the infiltration gradually 
advances, extensive opacities of the cornea result. The 
lid margins sometimes show typical eruptions in the form 
of red nodules. 

Erdmann! observed 21 cases and found that the disease 
affects women to a much greater extent than men. These 
patients furthermore are with few exceptions in the cli- 
macteric period; they usually are overnourished and full- 
blooded. Erdmann found that the eye disease appears in 
the warm periods of the year, especially in the spring, 
though there seems to be a connection between the severity 
of the eye complication and an active relapse of the skin 
affection. 

The changes in the eyes consist in a seborrhcea of the 
lids, with secondary conjunctivitis which is the most fre- 
quent, and, as a rule, the only ocular complication of rosa- 
cea. Furthermore, red flat pimples are found on the mar- 
gins of the lids, often covered with yellowish scales. The 
conjunctiva of the eye lids and the retrotarsal folds show the 
usual irritation, while characteristic changes are found in 
the bulbar conjunctiva. These consist in circumscribed 
or diffuse red areas, particularly in the palpebral fissure. 
In addition, there are small elevations on the sclera. These 
are usually situated near the limbus; they are not particu- 
larly painful and disappear after a number of weeks. 

The corneal complications, according to Erdmann, con- 
sist generally in sub-epithelial grayish infiltrations which are 
slightly elevated, about the size of the head of a pin, with 
an opacity of the superficial layers of the cornea. Inaddi- 
tion to these superficial infiltrations, deeper ones are ob- 
served of varying size, usually round and near the limbus. 
The surrounding parenchyma of the cornea is opaque. - The 
infiltrations usually disappear after a few weeks. In the 
center there develops a chalky or a yellowish-white collec- 
tion of necrotic tissue, which can be removed easily with a 


1Erdmann, Archiv. f. Augenh’lk., Vol. LXVII, 1910. 
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curette. Some of these areas of infiltration gradually ex 

tend in the form of a rodent ulcer and are accompanied with 
superficial blood vessels. They usually advance toward the 
center, so that finally the vision is very much disturbed. 
The corneal processes, both the superficial and the deep, are 
nearly always situated in the lower half of the cornea. 
Small chalky white sub-epithelial deposits are occasionally 
observed. It is noticeable that the interior of the eye is but 
little involved and iritis is a very unusual complication. 

The association of rosacea and pyorrhoea alveolaris was 
suggested by Hern, according to Lang (see p. 388). Inone 
case of keratitis where this association was present and 
which was under the writer’s care, no treatment of the cor- 
neal complication availed until the teeth were attended to. 

Pemphigus.—This is a disease characterized by the 
formation of blebs in attacks which appear on the skin 
and the mucous membranes either in an acute or chronic 
form. It affects the skin of the lids and the conjunctiva. 

It is difficult to define pemphigus exactly because, as 
Saemisch! says, opinions among dermatologists on pem- 
phigus are not uniform and the condition which is regarded 
as pemphigus of the conjunctiva by ophthalmologists is 
not recognized by dermatologists as being a part of general 
pemphigus, and finally because the views of ophthalmolo- 
gists still differ on the relation of pemphigus of the con- 
junctiva to the so-called “‘essential shrinkage.”’ 

Francke,? who has collected 107 cases in his monograph, 
suggests that pemphigus as it is a collective term should 
be dropped:and the condition called ‘‘conjunctival shrinkage _ 
with bleb-formation”’ substituted. 

The skin is affected in about three-fourths of the cases 
and the other mucous membranes in about one-half. The 
mucous membranes affected are usually those of the nose, 
throat, mouth’ and the larynx. Pergens® collected 112 


1 Saemisch, Graefe-Saemisch-Hess, Conjunctiva, p. 576, II ed. 
2 Francke, Der Pemphigus, Bergmann, Wiesbaden, 1900. | 
3 Pergens,.Pemphigus d. Auges, Berlin, 1901. 
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cases of the pemphigus of the eye and found associated 
vesicles in the skin in 9 cases of acute and 68 cases of 
chronic pemphigus. In the latter, two-thirds of the cases 
also suffered from pemphigus of other mucous membranes. 
The formation of blebs was localized to the eye in 2. 
Essential shrinkage of the conjunctiva without any blebs 
was found in 16. , | 

The eyes become affected at the same time that the skin 
does, though sometimes the ocular lesion may precede or 
follow after. Morris and Roberts collected 28 cases of 
pemphigus of the conjunctiva. The affection began in the 
skin in 16, on the mucous membrane in 4, in the eye in 8. 
The cases in which the pemphigus seems to be localized 
to the conjunctiva finds its analogon in those cases where 
only the mucous membrane and not the skin are affected. 

The acute form is distinguished by febrile disturbances 
which continue for a number of days and during which 
blebs appear on the hands, feet, chest, back, genitals, 
mucous membranes of the mouth, pharynx and of the eye. 
Severe conjunctivitis and swelling of the lids have been 
observed. There was a general acute cutaneous eruption 
with blebs and a severe catarrhal conjunctivitis. 

In the chronic form of pemphigus various changes in the 
conjunctiva of the eye have been observed. Sometimes 
the conjunctivitis is of a catarrhal or membranous type 
which recurs. Hemorrhages have been noted from the 
necrotic areas in the conjunctiva. Beginning with one of 
these forms of conjunctivitis, the characteristic shrinkage 
of the conjunctiva sets in, occasionally accompanied with 
slight irritation and the appearance of blebs. This shrink- — 
age pursues an interrupted course, slowly leading to con- 
traction of the conjunctival sac, and finally produces 
severe changes in the cornea. ‘This shrinkage is often the 
only pathological symptom which the patient presents, 
though in many cases signs of pemphigus of the skin or of 
the mucous membranes have preceded the conjunctival 
condition or are simultaneously present. Saemisch states 


SKIN DISEASES 455 


that pemphigus may develop in other parts of the body 
some time after its beginning in the eye. 

In some cases the change in the conjunctiva is insidious, 
accompanied with hardly any symptoms of irritation until 
the slowly developing characteristic shrinkage is present. 
Blebs on the conjunctiva are not frequently seen, as they 
rupture easily. Their development shows itself by a rapid 
increase in the symptoms of irritation. The site of the 
blister will then be noted by a circumscribed red and uneven 
area covered with exudate. In some cases a bleb has been 
seen, varying in size, sometimes as large as a bean, situated 
in any part of the conjunctiva. According to Francke, the 
formation of blebs is present in about one-seventh of the 
cases. Michel states that the site of predilection for pem- 
phigus in the conjunctiva is the inner angle of the lids and 
the lower half of the ocular conjunctiva. From this it 
extends to involve the upper fold and the palpebral con- 
junctiva. As the condition of shrinkage continues, the 
conjunctival sac becomes obliterated and a symblepharon 
develops. The cilia are displaced and come in contact 
with the cornea. They frequently grow from the inner 
margin or the intermarginal portion of the lid. As the 
cicatrization continues, leading to xerophthalmus, the 
margin of the lid is turned in and a union of the lid margins 
to one another, particularly at the inner angle, has been 
observed. Finally, there is a complete disappearance of 
the conjunctival sac. \This occurs usually after a number 
of years. Becker! found in 56 cases of pemphigus slight 
shrinkage of the conjunctiva in 9.3 per cent., symblepharon 
in 19.4 per cent., complete adhesion of the eye lids in 5.35 
per cent. ; 

In some cases membranes and blebs do not appear and 
gradually without any symptoms of irritation the con- 
junctiva shrinks. This essential conjunctival shrinkage is 
possibly not always due to pemphigus (Groenouw). The 
disease always occurs in both eyes, though the involvement 
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of the eyes may not be simultaneous; and it is therefore 
possible to observe the process in various stages in the same 
patient. : 

The cornea is involved at various stages of the process, 
and in a variety of ways. Blebs, ulcers and infiltrations 
have been described; sometimes the cornea is covered with 
a vascular membrane like a pterygium, and in most cases 
the final stage is the transformation to a dry, horny skin. 

Erythema Multiforme.—This skin lesion usually begins 
on the back of the hand or of the feet as well as the adjoin- 
ing extremities in the form of red spots which rapidly en- 
large. As it extends, the mucous membranes become in- 
volved. The patient often complains of general subjective 
symptoms and after from two to six weeks recovery takes 
place. 

The conjunctiva has been affected in quite a number of 
cases. It has been particularly well described by Duering 
who found that in an epidemic in Constantinople conjunc- 
tivitis was frequently present. ‘The ocular lesion often 
occurred at about the onset of the cutaneous eruption. In 
the region of the palpebral fissure there is usually a tri- 
angular area of conjunctiva with its base toward the mar- 
gin of the cornea which is congested and presents a number 
of small elevations as large as the head of a pin. ‘The rest 
of the conjunctiva is hyperemic and there is moderate dis- 
charge. ‘The disease gets well in from two to three weeks. 
Michel has described an interstitial keratitis and marginal 
infiltrations of the cornea have been observed. 

Herpes Iris.—This variation of the preceding disease is 
characterized by a crown of vesicles which appear at the 
margin of an erythematous patch. The conjunctiva, if 
involved, presents either a simple or a membranous con- 
junctivitis. The palpebral conjunctiva is red and hyper- 
trophied, the ocular conjunctiva is congested and cedema- 
tous and there is some discharge. It differs from the ordi- 
nary conjunctivitis! by the absence of photophobia, pain 
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and discharge, while the conjunctival cedema which is 
present is very striking. The severe form occurs as a mem- 
branous conjunctivitis and sometimes produces corneal 
ulcers... The membranous type usually recovers. If the 
cornea and iris are involved, the prognosis is, of course, 
grave. . 

Xeroderma Pigmentosum.—This unusual skin disease 
frequently affects a number of children in the same family. 
The condition develops in the first or in the second year of 
life in the form of circumscribed red spots on the skin. 
These only occur in that part of the skin which is exposed 
to the sun’s rays. They disappear and reappear after 
renewed exposure to the sunlight. If this has continued 
for a number of times, freckles develop with pigment 
atrophy in the intervening skin, forming white islets. 
Later the skin shows a vascular dilatation of the capillaries. 
After some years the skin atrophies and contracts, causing 
ectropion of the lids. The skin then becomes peculiarly 
susceptible to the formation of cancer which finally leads to 
the death of the patient. 

In xeroderma the eye lids and the conjunctiva are affected. 
The skin of the lid goes through the stages which have just 
been described, the eye lashes are lost and ectropion de- 
velops. Wart-like elevations appear on the skin which 
eventually turn into carcinoma. The conjunctiva just as 
other mucous membranes is sometimes affected. The 
symptoms are those of a conjunctivitis with circum- 
scribed red spots, pigment deposits and teleangiectatic 
areas in the conjunctiva. The conjunctiva subsequently 
shrinks. Graefe has observed tumors of the conjunctiva in 
the late stages. ) 

Favus.—Favus sometimes affects the eye lids without 
producing any disturbance:in the rest of the body. It 
appears as a more or less extensive yellowish scab which in- 
cludes the eye lashes but does not affect the margin of the 
eyelid. ‘Thescab presents the characteristic sulphur-yellow 


1H. Barkan, Arch. of Ophth., Vol. XLII, p. 236, 1913. 
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color and after its removal a bleeding red area remains. 
The scab shows on microscopic examination the character- 
istic spores and mycelium. 

Herpes Tonsurans.—The lids and the cilia are affected 
under the picture of a blepharitis. ‘The characteristic is 
that the cilia are broken off close to the skin like stumps 
and are covered with scabs and scales. Upon examining 
the cilia the gonidia of the trichophyton are found. 

Molluscum contagiosum occurs in the eyelids as one of 
the sites of predilection. There are small circular tumors of 
a whitish color with a central depression out of which a 
jelly-like material can be expressed. In certain obstinate 
conjunctival catarrhs these mollusca have been found at 
the margin of the lids and the conjunctivitis did not heal 
until the little tumors were removed (Groenouw). 

Lichen ruber planus consists in small, brownish-red nod- 
ules which appear isolated or in groups and do not change 
to vesicles or pustules and are always associated with a 
thickening of the skin and marked itching. ‘These charac- 
teristic eruptions have been found in the skin at the inter- 
marginal part of the upper eyelid and the adjoining part 
of the conjunctiva. 

Angioma of the. Skin.—In conjunctival angiomata and 
teleangiectasias of the skin of the face, similar changes 
are found in the blood vessels of the lids and of the con- 
junctiva, and occasionally in the vessels of the retina and 
choroid. 

Acne vulgaris of the face may extend to the eye lids, where 
the acne pustule-is generally regarded as a stye. 

Alopecia areata may affect the eye brows and the eye- 
lashes, causing a partial or complete loss of hair. 

Xanthelasma occurs frequently in, the eyelids in the 
form of multiple flat or slightly prominent yellowish tumors 
which usually start at the internal angle, extending along 
the upper and the lower eyelids. They are often sym- 
metrical, develop slowly and are permanent. Recently 
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success has been obtained in the treatment of this condition 
with carbon-dioxide snow. 

Burns of the Skin.—Retinal hemorrhages, optic neuritis 
and retinitis have been observed after burns of the skin. 
Apparently to produce these ocular changes it is not ‘neces- 
sary that a large part of the body surface be affected. 
Wagenmann! believes that the eye lesions are the result of 
changes in the blood. Experiments in animals have shown 
that there is a destruction of red blood corpuscles which 
leads to hemoglobinemia and multiple thrombi in the 
blood vessels are also an important factor. <A similar 
process to that in the intestines and in the kidneys, occurs 
in the retina. 

Seborrheea affects the lid margin, causing it to appear 
red. The skin between the cilia is covered with small 
grayish scales which resemble the scales of the hairy scalp 
in dandruff. After removing these scales the underlying 
skin is found intact except that it is somewhat hyperemic. 
The cilia are normal and there are no ulcers, showing that 
the disease is not one of the cilia but of the sebaceous glands. 
Some authorities regard a seborrhoea of the lid margin as 
evidence of eye strain. It is more probably a parasttic 
disease which is influenced by a number of factors, par- 
ticularly a disturbance of the general health, such as ane- 
mia and scrofulosis. The condition is extremely chronic, 
though the symptoms can be very much improved and 
relieved by treatment. 

_ Soft chancre is an unusual disease of the lid. Endlitz, 
mentioned by Michel, found in 66 cases of soft chancre 
that the eyelids were affected in 3 cases. The site of the 
lesion was usually the margin of the lid and the angle of 
the lids. The skin becomes red, an abscess forms in the 
layers of the skin. This breaks down and an ulcer forms 
with considerable purulent discharge. The ulcer has no 
particular characteristics and is of soft consistency. Ac- 
companying this soft chancre there is an involvement of 
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the preauricular gland. The ulcer sometimes progresses 
and involves the adjoining conjunctiva. After from two 
to four weeks cicatrization takes place and the scar remains 
soft. 

Urticaria, a form of toxic dermatosis, frequently affects 
the eyelids where it produces a very striking amount of 
swelling and cedema, particularly of the upper lid, and 
closes the eyelids. The characteristic formation of blebs 
with itching is usually absent and occurs only when the 
skin of the rest of the face is involved. 


XV. HEREDITARY EYE DISEASES! 


The influence of heredity manifests itself when certain 
ocular conditions are met with in several members of dif- 
ferent generations of the same family. Most hereditary 
eye diseases are directly transmitted from the father or 
mother to the children, without sex distinction. The 
inheritance is spoken of as indirect when it comes from a 
grandparent, uncle or aunt, thus skipping one or more 
generations. Collateral inheritance means the presence 
of a congenital lesion in several members of the same 
childship. A form of indirect inheritance by atavism is 
that in which the healthy daughter of an affected father 
transmitted the anomaly to her male children, a sex-limited 
condition; this is the rule in color blindness and congenital 
optic neuritis (Leber’s disease). Another form of inherited 
disease is that occurring in the offspring of consanguineous 
marriages, such as retinitis pigmentosa. The inherited 
lesion occurs equally in the late as in the early-born chil- 
dren. Anticipation in hereditary disease means that the 
pathological condition tends to occur at an earlier age in 
the successive members affected. Nettleship speaks of 
it in connection with hereditary acquired cataract, heredi- 
tary glaucoma and in optic neuritis. An hereditary con- 
dition may sometimes invade different parts in different 
persons,” as in the occurrence of either retinitis pigmentosa, 
progressive nerve-deafness or feeble-mindedness as substi- 
tutes. A correlation seems to exist between Leber’s disease 
and epilepsy; and albinism is often complicated with defects 
of the nervous system. 

Certain diseases show a marked prevalence for a number 


1 Nettleship, Bowman Lecture, T. O. S., Vol. XIX, 1909. 
Groenouw, Graefe Saemisch, II ed., Vol. XI, 2, p. 415, Igo1. 
2 Nettleship, l. c., p. 74. 
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of members of the same childship without much tendency 
to ‘transmission to succeeding generations; these are called 
familial diseases. 

Lids.— Distichiasis. has been observed as an hereditary 
lesion. The lids were normal, except for the presence of 
two rows of eyelashes; the extra row consists in very fine 
hairs situated at the inner lid margin. 

Ptosis occurs as an inherited defect in one or more 
generations. The condition is congenital, sometimes with- 
out any other disturbance of motility though it is occa- 
sionally combined with epicanthus. Epicanthus has been 
observed alone (Manz). 

Cornea.—Nodular and reticular opacity are allied condi- 
tions (Nettleship) which have been observed:in from two 
to four generations of the same family, in other cases as 
examples of familial prevalence and in some single cases. 
Corneal staphyloma has been present in several members 
of the same family; as it is probably of inflammatory origin, 
the condition is not strictly inherited. | 

Iris.—Aniridia is a congenital anomaly which is -fre- 
quently inherited. Parsons states that the influence of 
heredity is seen in this abnormality more than in any other 
ocular malformation. ‘The degree of aniridia varies; even 
in the apparently total absence the condition is really in- 
complete. It is frequently accompanied by other ocular 
changes, such as corneal opacities, cataract, nystagmus 
and squint. The transmission is generally direct and both 
sexes are equally affected. Coloboma of the iris is another 
anomaly which is sometimes inherited, and is often asso- 
ciated with coloboma of the choroid. Corectopia or con- 
genital excentric position of pupil is frequently inherited. 
With this anomaly the lens is sometimes subluxated, the 
lens and the pupil are then displaced in opposite direct- 
ions. The condition is always bilateral and in addition to 
same being inherited, it occurs in several members of the 
childship. 
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Lens.—Cataract is not infrequently an inherited lesion; 
this does not mean a particular form of cataract, but a 
tendency to cataract. The inherited cataract in the 
affected members of a family is either always congenital 
or always acquired. 

The mother on the other hand transmits the tendency to 
cataract to both sexes equally. The cataract may be trans- 
mitted through normal members of a family. If inherited 
cataract occurs in a family not all the members of a family 
are affected. 

The form of cataract is not necessarily inherited; it is 
usually the one which is characteristic for the age at which 
the cataract occurs. Consanguinity of the parents is not 
frequent. As to the transmission, it seems, according to 
Groenouw,! that the father usually transmits the condition 
exclusively to one or a number of sons and sometimes to the 
grandchildren, but very rarely to any female child. 

Nettleship has found that the discoid or ‘‘Coppock”’ 
form and the ordinary lamellar cataract are essentially the 
same. The discoid is probably only the smallest possible 
form of lamellar cataract, and its position at a deeper level 
than the normal nucleus is perhaps due to displacement 
backward of the nucleus from some. developmental cause 
(Hess, Treacher Collins). 

The usual-sized lamellar cataract is either congenital 
or acquired. Nettleship concludes that when lamellar 
cataract is hereditary, the small size of the lenticular 
opacity and the absence of dental deformity both point to 
the cataractous change having occurred during intrauterine 
life. The descent of lamellar cataract is always continu- 
ous. Hereditary influence is most strongly marked in the 
so-called coralliform? cataract in which the opacities extend 
forward from the central part of the lens, ending anteriorly 
in tubular expansions which are often intermingled with 
discrete spots of opacity. This form of opacity 1s sometimes 


1Groenouw p. 436. 
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included in the term, fusiform cataract. Of the acquired 
forms a number of examples are known of the transmission 
of senile, presenile and juvenile cataracts through several 
generations. The descent isin practically continuous pass- 
ing through either sex, though preferably through the 
women. Hereditary cataract in one and the same family 
usually begins at the same age, though anticipation—the 
earlier incidence in each generation—occurs. It is stated 
that when senile cataract occurs as a family disease, it 
comes on unusually early. Some inherited cataracts, 
moreover, seem to lead to complete cataract formation 
(maturity) more rapidly than is usual. 

Ectopia Lentis.—Congenital dislocation of the lens is 
frequently inherited. It has been observed in families for 
from two to four generations, and Morton has reported on 
a family in which this anomaly occurred in five successive 
generations. It is usually transmitted by the mother 
rather than by the father, and is distributed equally among 
the boys as well as the girlsin these families. This congeni- 
tal malposition of the lens is always bilateral and the lens is 
usually displaced upward in a symmetrical manner in the 
two eyes. The lens is generally clear and is stated to be 
smaller than normal. The condition is frequently asso- 
ciated with other anomalies of the eye such as coloboma of 
the iris, corectopia, abnormal diminution in size of the lens 
or of the entire eye ball. 

Glaucoma.—Twenty-four families have been collected? 
in whom glaucoma was an inherited disease. The most 
striking features Nettleship finds in a strong tendency to 
anticipation in the younger generation and the continuous 
descent. Inherited glaucoma occurs at any time from 
puberty to old age. While glaucoma usually affects persons 
of advanced years, the inherited form is frequently observed 
in younger patients. In the same family the form of glau- 
coma does not vary; in other words, it is either inflamma- 
tory or chronic in all members. 


1 Lawiord, R. L. O, H., XVII, p. 57,1907. 
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Buphthalmos, congenital glaucoma, is not an inherited 
condition but has occured in several members of a childship. 
This also applies to congenital microphthalmos. 

Retinitis Pigmentosa.1—Primary pigment degeneration 
of the retina is a chronic disease of the retina which runs 
its course without inflammatory symptoms and with the 
characteristic pigmentation in the periphery of the eye 
ground. Nettleship? found proof of heredity in one- 
quarter of the families and of consanguinity of the parents 
or ancestors of those affected in another quarter. The 
descent of the disease is continuous from parent to child. 
The proportion of males to females is 3 to 2. Nettleship 
suggests that ill health after the acute exanthemata, tuber- 
culosis, syphilis, or even severe loss of blood may bring out 
a liability to retinitis pigmentosa and that anything capa- 
ble of damaging the arterioles might determine the onset of 
this disease in a predisposed choroid and retina. Retinitis 
pigmentosa may set in very early in life or even before birth; 
its onset is sometimes delayed until quite an advanced age. 

The characteristic of the condition does not rest on the 
pigmentation, but in a progressive atrophy of the specific 
elements of the retina and a hypertrophy of the glia. The 
pigmentation is sometimes only slightly developed and 
may even be absent. This then gives rise to the term 
“pigment degeneration without pigment.” Retinitis pig- 
mentosa sine pigmento is always merely retinitis pigmentosa 
at an early stage before the pigment has become ophthalmo- 
scopically visible; in rare cases pigment does not appear 
even in the late stages and the term is then appropriate. 
Leber suggests that these cases should be described un- 
der the term of ‘‘tapeto-retinal degeneration,’’ of which 
there are two forms, the pigmented and the non-pigmented. 
A subdivision of the latter is the so-called retinitis punctata 
albescens, which term does not describe the character of 
the disease, but only a secondary complication which 

1Leber, Graefe-Saemisch-Hess, II ed., Vol. VII, p. 1076. 


2 Nettleship, R. L. O. H., XVII. 
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probably is due to an unusual development of colloid 
excrescences of the vitreous plate of the choroid. 

In retinitis pigmentosa the ophthalmoscopic picture is 
characterized by delicate fusiform or star-shaped pigment 
spots in the periphery of the eye grounds. ‘The disc has 
a uniform yellowish-gray, wax-like color; the vessels are con- 
tracted. The retina frequently shows, especially in the 
upright image, a delicate veil which masks the drawings 
of the underlying choroidal stroma. The amount and 
distribution of pigment varies and the extreme periphery 
of the retina is usually free. The pigment spots are dis- 
tinctly situated in the retina along the vessels. Nettle- 
ship has shown that the pigmentation appears only along 
the veins. The pigmentation is always found in the equa- 
torial girdle and becomes lost in a direction forward as well 
as backward. <A round area of typical pigmentation ex- 
ceptionally occupies the macular region. : 

The visual disturbance consists in night-blindness and 
a slowly progressive ring-shaped later concentric contrac- 
tion of the visual field, the central vision remaining pre- 
served for a long time. Pronounced night-blindness is 
not always present. The central vision in the typical 
cases remains preserved for many years, though finally. 
the process goes on to blindness. A frequent complication 
in the later stages is a posterior cortical cataract. 

Cases in which the defect occupies a girdle have been 
repeatedly observed, and Gonin! was the first to show that 
the beginning of the disease always occurs in a zonular 
defect and that it is not until this defect extends toward 
the periphery that the concentric contraction of the field 
takes place, as 1s found in the later stages. 

Gonin and Nettleship believe that the zonular form of 
field disturbance can be explained through the anatomic 
distribution of the choroidal arteries, and Hepburn? has 
attempted a classification of choroidal lesions according 


1Gonin, Ann. d’oculist, CX XV, 1901. 
2 Hepburn, R. Ls O. H.,-XVITI, 1970. 
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to vascular areas involved. Hancock,! however, has shown 
the position of the zonular defect does not correspond to 
the intermediate zone of the choroid where the two vascu- 
lar layers are supposed to join, but it is in fact situated in 
a zone which is more posterior. 

Pigment degeneration can occur at any time during life. 
Though it is’ considered to be congenital, its recognition 
early in life is difficult. Directly after birth pronounced 
retinal pigmentation or its preceding stage have never 
been found with the ophthalmoscope, and in the many 
examinations which have been made of the eyegrounds 
of the new-born, pigment degeneration has never been 
mentioned. In those cases in which retinal pigmentation 
has occurred in other members of the family, no signs of 
pigment have been found in the younger children. ‘The © 
ophthalmoscopic picture is often quite normal, even when 
there seems to be a defect in sight and where later on 
characteristic pigmentation takes place. In other cases 
there is a rarefication of pigment and the eyeground pre- 
sents small bright dots; later on small pigment spots appear, 
followed by a deposit of pigment along the blood vessels. 

The earliest symptom is the night-blindness, though this 
in some cases may be absent. There are cases in which 
the patients reach middle age before their sight becomes 
affected. Nettleship has observed cases that did not de- 
velop any symptoms before the fiftieth year. The usual 
course is progressive. In the thirtieth year the vision has 
definitely diminished. Between thitty-five and. forty-five 
the patient is no longer able to follow his occupation and 
blindness practically occurs between the forty-fifth and 
the sixtieth year. The remaining central vision ‘is lost 
by the development of a posterior cortical cataract. This » 
cataract remains limited to the posterior cortex and only 
rarely becomes complete. Complete blindness does not 
necessarily occur in all cases. 

A remarkable complication is secondary glaucoma, which 


“Hancock, R. L..0. H:, XVI, 1906, 
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is so frequent that an accidental association seems improba- 
ble. The most frequent extraocular complication is deaf- 
ness, and statistics have been made on the frequency of 
pigment degeneration in deaf-mutes and in idiots. 

Some observers regard cases of unquestionable syphilitic 
origin as examples of pigment degeneration of the retina, 
while they should be more properly called chorio-retinitis — 
with secondary retinal pigmentation. ‘The simple pigment 
degeneration usually occurs without choroiditis, while the 
syphilitic variety appears as a chorio-retinitis. The disease 
of the choroid, with its pronounced inflammatory charac- 
ter, particularly shown by the presence of multiple cir- 
cumscribed exudates and vitreous opacities, are character- 
istic for the latter condition. Furthermore, the course is 
more subacute and varies in its progress. The pigment 
spots are also different. Leber believes, however, that 
syphilitic retinitis may present the typical ophthalmo- 
scopic picture of a pigment degeneration, not only in the 
acquired but in the inherited form. 

Among the congenital cases there are some which remain 
stationary. The acquired retinitis pigmentosa, on the 
other hand, is generally progressive. 

Among the inherited cases the various forms may all 
be represented in the same family. The acquired retinitis 
pigmentosa develops from the fifteenth to the twentieth 
year. In these cases heredity is at fault. In the cases 
which develop later there is no inherited factor. 

In addition to the retinitis pigmentosa these cases often 
are deaf-mutes, or suffer from deafness, feeble-mindedness, 
general development defects, such as supernumerary fingers 
and toes. Retinitis pigmentosa seldom affects both parents 
and children; it is seen in children of healthy parents where 
the parents are related, and the closer the relationship of ~ 
the parents the more serious is the inherited lesion in the 
children. The affected members of a family usually show 
about the same degree of disturbance and the amount 
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of pigment can be taken as a guide for the duration of the 
disease. 

As has been stated, pigmentary retinitis will alternate 
with other ocular diseases in the same family. In other 
words, it has been observed to occur accompanied with 
atrophy of the optic nerve, strabismus, nystagmus and 
excessive mortality among the children is frequently ob- 
served in these cases. In some cases the disease apparently 
seems to occur in every other child, the este child 
having normal eyes. 

Retinitis pigmentosa does not hinder fertility; the families 
in which this disease occurs are often large. It is not possi- 
ble to speak of the relative frequency of retinitis pigmen- 
tosa, of deafness and of feeble-mindedness in the same 
pedigree. Nettleship says that certain stocks produce 
only retinitis pigmentosa while others only the equivalent 
deafness. 

The So-called Pigment Degeneration Without Pigment.? 
—In the beginning of retinitis pigmentosa retinal pigmen- 
tation is not present, and the pigment epithelium only 
shows finely dotted rarefication and atrophy. Pigmenta- 
tion may not become visible to the ophthalmoscope for 
a long time, even in the stage in which the disc assumes the 
the characteristic yellow, wax-like appearance and the 
vessels have become noticeably contracted. The ophthal- 
moscopic picture is characteristic even without the presence 
of pigmentation, and the diagnosis is readily made, especially 
when night-blindness is present. 

The so-called pigment degeneration without pigment 
may exist for many years, if not during the entire life of the 
patient. The importance of this variation was first in- 
sisted upon by Leber in 1871; a recent paper on the subject 
is by Gebb.* The association with pigment degeneration is 
clear from its familial and inherited appearance, also from 
the fact that in the same family there will be cases without 


i Leber, |. ¢., pw 1174. 
2 Gebb, es f. Augenh’lk., Vol. LXIX, 2, 1900. ! 
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pigment, and others with pigment to a varying degree. 
Leber speaks of a diffuse, whitish-gray opacity in some 
cases where the pigment is lacking, which seems to be situ- 
ated directly in front of the pigment epithelium, or in the 
deeper layers of the retina. These cases are often regarded 
as examples of hemeralopia, but they belong to the “‘tapeto- 
retinal’ degeneration because, in addition to the ophthal- 
moscopic condition, there is night-blindness, contraction 
of the field and some retinal pigmentation. A careful 
description of the various stages of the process has recently 
been made by Lindner.1 The opacity may extend quite a 
distance over the eyeground and gives it a peculiar appear- 
ance. The disc is sharply outlined and the vessels pass 
unobstructedly. The opacity is diffuse and in the early 
stages at its periphery breaks up into streaks and spots 
which have a net-like arrangement. The macula is free 
but is surrounded by a zone of radiating streaks or points. 
The process shows a continuous change and the dots 
gradually disappear. In addition to the other symptoms, 
a central scotoma is present. There was consanguinity 
of the parents. 

Retinitis punctata albescens’ is a form of the non-pig- 
mented tapeto-retinal degeneration (Leber) in which the 
eyeground is covered by numerous small sharply defined 
white points or dots. Otherwise the eyeground shows the 
signs of the usual non-pigmented pigment degeneration with 
some variations belonging to the pigment form, especially as 
regards the functional disturbance. 

Leber is of the opinion that this is a variety of the non- 
pigmented form in which the presence of the white spots 
is an unessential variant. These changes are always sta- 
tionary and are situated in the external layers of the retina 
or on the internal surface of the choroid. The white spots 
are probably well-developed and partially calcified colloid 


1Lindner, Graefe’s Archiv., Vol. LXX XVIII, 2, 1914. 
2 Leber, l. c., p. 1177. 
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excrescences of the vitreous plate. They are usually round, 
sharply defined, discrete or collected in small groups. 

The disturbance of sight is of varying grades: there is 
night-blindness, and central vision may or may not be 
affected. The field is concentrically contracted. In many 
cases the condition is stationary and the visual disturbance 
is then limited to night-blindness. 

Nettleship' has brought forth a number of reasons why 
the spots are not colloid excrescences. Aside from the char- 
acteristic disturbance of vision, the association of the so- 
called retinitis punctata with the pigment degeneration is 
shown in its familial appearance and the frequent consan- 
guinity of the parents. 

Pigment Degeneration of the Retina with Extensive 
Choroidal Atrophy (Atrophia gyrata choroidee et retinz).? 
—Retinitis pigmentosa is sometimes associated with ex- 
tensive atrophy of the choroid and the eyeground shows a 
very striking shiny white appearance. | 

There are more or less typical disturbance of vision, 
pigmentation of the retina with extensive atrophy of the 
pigment epithelium, and of the choroid. Fuchs and Cutler 
described cases where the choroidal atrophy was only par- 
tial, under the name of atrophia gyrata. 

The association with the retinitis pigmentosa group is 
clear from the characteristic form of the visual disturbance, 
the retinal pigmentation, its familial appearance and the 
parental consanguinity. Posterior cortical cataract is 
also present. Leber believes that the changes are due to 
some pathological process which terminates very early 
in life. In the atrophia gyrata there are peripheric atrophic 
areas with many pigment deposits and sharply limited 
toward the disc with an irregular margin. In the extreme 
periphery the fundus may be normal and it would seem 
that the disc was surrounded by an atrophic girdle. In 


1 Nettleship, R. L. O. H., XVII, p. 377, 1908. 
2 Leber, l. c.,.p. 1185. 
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some cases the atrophy is limited to the pigment epithelium 
and the choroid is not very much changed. 

Amaurosis from Tapeto-retinal Degeneration.1—There 
is a form of retinal degeneration belonging to the retinitis 
pigmentosa group which rapidly leads to complete blindness. 
Leber calls it “‘amaurosis from tapeto-retinal degeneration.”’ 
The cases occur in two groups: infantile, where the blind- 
ness is observed in the first year; and juvenile, in which it 
appears between the end of the first year and the onset of 
puberty. 

In a part of these cases there is an associated cerebral 
degeneration which may lead to complete imbecility, 
resembling the so-called amaurotic family idiocy with 
which they are, however, not identical. The tendency of 
this disease to occur in a familial manner is striking except 
in the uncomplicated infantile form. 

According to Leber, the infantile form included most 
of the cases of congenital or early acquired blindness from 
affections of the retina or of the optic nerve. Congenital 
affections of the optic nerve are much more uncommon. 
The family amaurotic idiocy 1s also much more uncommon. 
It is noted that these children do not grasp for objects and 
the eyes are not steady; nystagmus is usually present. 
The pupils are moderately wide and there is Bae reaction 
to light. 

In older children the vision seems to vary between com- 
plete loss of light perception and more or less amblyopia 
without night-blindness. The pronounced nystagmus ex- 
eludes a determination of the field. In the first months 
of life the ophthalmoscopic examination shows no striking 
change. In the second half of the first year the pigment 
epithelium in the periphery and sometimes near the disc 
shows the characteristic changes of the typical pigment 
degeneration, namely, a finely granular condition consisting 
of small closely grouped bright dots with intervening pig- 
ment points. The retinal vessels are somewhat narrow, 

A Leper mist.. 9p. 1 155. | 


HEREDITARY EYE DISEASES 473 


the disc shows no change. Fine pigment points are dis- 
tinctly present at the age of two and one-half years, when 
the typical pigmentation along the blood vessels begins 
to occur. The pigmentation in these cases Sent, in- 
creases; and the disc turns grayish-yellow. 

peistie: group is made up by the cases in Sr the 
disease does not develop until later in life, between the 
fifth and ninth year, and which Leber designated as the 
juvenile form. The cases of Stock! and Spielmeyer,? in 
which there was an associated rapid loss of mental faculties, 
belong to this group. This form is to be separated from 
the cases of pigment degeneration and congenital idiocy. 
‘There are other cases which belong to this group, in which 
the blindness and the dementia occurred in the first years 
of life, so‘that we can distinguish two forms of both the 
infantile and the juvenile varieties, the simple form and 
the one complicated with dementia. 

The simple juvenile form is very unusual. The form 
complicated with the acquired dementia resembles the am- 
aurotic family idiocy, though it is different from this disease. 

Batten? and Mayou* have described a familial disease 
consisting in tapeto-retinal degeneration localized to the 
macula associated with cerebral degeneration similar to 
the one observed in the previous cases. In these cases the 
disease occurred between the fifth and the ninth year, 
and attacked a number of children in the same family. 
Its association to the pigmentary degeneration group is 
shown by the changes in the pigment epithelium which 
are scattered over the eyegrounds, the contraction of-the 
retinal vessels, though the pronounced changes in the 
macular region are an unusual complication. 

As to the etiology, the same factors are present which 
occur in the typical pigment degeneration, except that 


1 Stock, Kl. M. A., XLVI, 1908. 

2 Spielmeyer, Centralbl. prakt. Augen., 1905. 
3 Batten, T. O. S., Vol. XXIII, 1903. 
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direct inheritance has not been observed while consan- 
guinity and its appearance in families corresponds to the 
pigment degeneration. 

A striking complication is the history of severe convul- 
sions. In these cases, aside from the association with 
idiocy, nervous symptoms are very much more frequently 
present than in the ordinary pigment degeneration. 

Familial Tapeto-retinal Degeneration of the Macula 
and Disc Regions.'—There is an unusual disease of familial 
or hereditary appearance where the pathological changes 
are limited to the macula and disc regions. In addition 
to the influence of heredity, this condition, according to 
Leber, belongs to the group of ‘‘tapeto-retinal’’ degenera- 
tion and there may be a pronounced development of col- 
loid bodies. The condition is usually referred to as chorio- 
retinal degeneration, but there is no pigmentation of the 
retina. 

The localization to the posterior pole explains the am- 
blyopia, a central scotoma instead of a ring scotoma or a 
peripheric contraction of the field. Hemeralopia is usually 
absent. 

Another point of similarity with other forms of tapeto- 
retinal degeneration lies in the association with cerebral 
degeneration leading to imbecility. 

The ophthalmoscopic changes consist in some cases in 
the presence of small pale yellow or gray spots scattered 
over the region of the macula and the disc. In other cases 
there are circumscribed areas of atrophy and irregularity 
of the pigment epithelium, or there may be black pigment 
deposits of varying size or shape. In some cases bright 
spots have been noted which resembled colloid excrescences. 
Hutchinson and Tay? described a condition somewhat re- 
sembling this in three sisters, and called the disease ‘‘gut- 
tate choroiditis.’’ Except for the bright spots in the region 


1 Leber, 1. c., p. 1204. 
2 Quoted from Leber, p. 1205. 
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of the macula and disc, the eye ground is normal. Doyne! 
reported upon an ophthalmoscopic condition which he 
found in several members of a family where the white 
spots in this region were much larger and were grouped 
in a honeycomb arrangement. Oatman? has reported on 
a family presenting the condition just described, and gives 
it the name of ‘‘family maculo-cerebral degeneration,’ in 
distinction from the cases of uncomplicated macular lesion. 

The disease is nearly always bilateral. It occurs at 
various ages, generally not before the tenth to the four- 
teenth year. The disease is usually limited to several 
siblings though heredity and consanguinity have been noted 
in some cases. 

Hereditary night-blindness is an eee] condition in 
which night-blindness is present from birth without oph- 
thalmoscopic changes. In daylight the field of vision is 
not restricted. The condition is stationary and is not 
associated with any other. defect. It is not possible to 
say whether the same changes are present which occur in 
pigmentary degeneration of the retina, except that these 
two conditions are sometimes observed in the various mem- 
bers of the same family. The disease, however, is more 
frequently inherited and occurs in a number of brothers 
and sisters, while the consanguinity of the parents is less 
frequent. Nettleship distinguishes between two groups. 
In one, both sexes are equally affected, with continuous 
descent through either parent without any other peculiarity 
of the eyes nor any change in the fundus. In the other 
group the condition is limited to males with descent through 
normal-sighted females and with myopic refraction. The 
vision with correction is often subnormal. Slight changes 
are sometimes found in the fundus and nystagmus has been 
noticed in a few. 

Hereditary Optic Neuritis.—The first complete ican: 
tion of this remarkable clinical picture was given by Leber. 


1 Doyne, T. O. S:, 1899. 
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The disease develops as a retrobulbar neuritis usually a 
few years after the onset of puberty, around the twentieth 
year. ‘This condition is usually symmetrical and simul- 
taneous in onset, though there have been cases described 
in which the intensity in the two eyes has differed, leaving 
one eye untouched. As a rule, an interval of a few weeks 
between the onset of one eye after the involvement of the 
other is not infrequent. The condition usually begins 
quite abruptly, reaching its acme after a few weeks or 
months, with no further change taking place, and a central 
scotoma remains as a permanent feature. ‘The periphery 
of the field is usually intact. Though total blindness has 
been described in some cases, Nettleship is of the opinion 
that this rests upon incomplete data. 

The ophthalmoscope reveals at the beginning slight 
changes such as a clouding of the margins of the disc and 
in some cases the eye grounds seem to be perfectly normal. 
After a number of months the optic nerve shows a distinct 
pallor which is either complete or limited to the temporal 
quadrant. As a rule, the central scotoma is a permanent 
defect. A restoration, complete or in part, has also been 
observed. Nettleship believes that the chances of recovery 
have been put too low, and it is not necessary to speak 
without hope of any case seen within a couple of years from 
its onset. He reports 25 cases in which 16 geneologies 
recovered either completely or useful central vision, while 
minor improvements are quite common. A very important 
feature is that the time before noticeable improvement 
takes place may be quite long, often twelve to eighteen 
months. 

The various members of the same family usually run the 
same course. The true cause for this remarkable condi- 
tion which consists in a selective invasion of the papillo- 
macular bundle is not known. Though the disease usually 
starts around the twenties, it has been observed earlier, 
at five, and as late as the sixty-seventh year. A number of 
cases have been observed in which the condition develops 


HEREDITARY EYE DISEASES 477 


between the forty-first and forty-ninth year. The charac- 
teristics of the disease are the same at whatever age the 
attack occurs. In the families in which the disease comes 
on before the fourteenth year some females are usually 
affected, while in those in which it is deferred until thirty 
or later, female cases are very unusual. Aside from the 
early deaths, there is no particular prevalent morbid ten- 
dency in these families. The most frequent are epilepsy 
and aggravated hysteria. The victims are usually males, 
while the descent takes place through the unaffected mother. 
Consanguinity of the parents is very unusual. In a few 
cases there has been a history of other neuroses (usually 
epilepsy) in the patient or his relatives. 

Nettleship has found 60 females affected, as compared 
with 300 males. ‘The age of onset is usually the same for 
all cases in the same geneology. There is a tendency to 
anticipation in this condition, though it is not so pronounced 
a symptom as in glaucoma or senile cataract. 

The number of children born in families containing cases 
of this disease is not less than normal though Nettleship 
has observed that if there are many births the early mor- 
tality is greater than normal among the male children. 

The scarcity of consanguinity in Leber’s disease is what 
- is to be expected in a sex-limited affection. The diagnosis | 
may be difficult when it is necessary to distinguish this 
condition from familial optic atrophy due to tower skull 
or other cranial deformities. There is no connection be- 
~ tween Leber’s disease and tapeto-retinal degeneration with 
macular changes. 

Hereditary Nystagmus.—Nettleship has found 25 pedi- 
grees of hereditary nystagmus in the literature to which he 
has added a few additional ones. Infantile nystagmus 
when it occurs as a family affection and not due to a pri- 
mary nervous cause, is a symptom of defective sight. This 
defect in sight dates from birth, often presenting no ophthal- 
moscopic changes. It sometimes appears inherited in a 
number of generations in the same family, with weak- 
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sightedness due to a high grade of hypermetropia and astig- 
matism, though poor sight has been observed in cases 
without these errors of refraction. In some families the 
male members have been particularly affected. 

It seems that nystagmus is more easily produced in some 
persons than in others, which may explain the cases in which 
there is only slight defect in vision or only a moderate 
degree of astigmatism. Generally the defect in sight is 
considerable. Nystagmus of this kind sometimes becomes 
less marked in later years, and it has been known to cease. 
It is sometimes less marked in some one position, which 
position varies with the individual. 

Nystagmus is an important symptom in hereditary 
ataxia, a condition which usually affects several members 
of a family. The inheritance is rarely direct and consan- 
guinity in the parents is frequent. A general neuropathic 
failing is common, showing itself in other nervous or mental 
diseases. 

Aside from the very early defects in the eyegrounds 
which run in families and cause hereditary nystagmus, there 
are two conditions which are chiefly responsible for heredi- 
tary nystagmus, albinism and total color-blindness. 

Albinism.—In this condition the pedigrees occurred with 
and without consanguinity, the descent is either continuous 
or discontinuous, and is sometimes associated with corre- 
lated diseases. The iris is usually of a blue or gray color, 
the hair brown, although very white in early childhood, 
with a more or less albinotic eyeground, nystagmus and 
marked amblyopia. With increasing age the vision is 
sometimes improved and the photophobia is diminished. 
Albinos, as is generally known, are weak individuals who 
usually die young, before the fortieth year. In the cases in 
which the sight is good and the eyes steady, Nettleship is 
inclined to assume that the retinal epithelium, particularly 
in the region of the yellow spot, is lacking pigment. There 
are all degrees of albinism. In the partial cases the condi- 
tion is almost perfectly sexlimited. Of 43 affected persons, 
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40 were males and the descent was through the mother in 
every case. No affected male, however, had an affected 
child. In general albinism the descent is usually discontin- 
uous. Consanguinity of the parents is common. All the 
members of a childship do not suffer from albinism. 

Color-Blindness.—Congenital color-blindness is either 
total or partial. The total color-blind person has no appre- 
ciation for color. Everything is gray; colors simply mean 
differences in luminosity. The vision under these circum- 
stances is very much reduced. Nystagmus is a frequent 
symptom. The patients say that they see better in a dull 
light and during the daytime they claim to be blind, a con- 
dition which resembles toxic amblyopia. The disease often 
occurs in a number of members of the same childship. 
Nettleship states that it does not occur in both parent and 
child. EHighty-four cases have been thus far collected. 
Mental defects are relatively frequent. In its general 
characteristics this condition suggests typical pigmentation 
of the retina. 

Partial color-blindness, on the other hand, is usually not 
associated with other defects 1n the eye, and vision is usually 
good. Investigations have shown that partial color-blind- 
ness occurs in males in about 3 per cent. and in females in 
about 0.3 per cent. The most frequent form is red-green 
blindness. This form of color-blindness occurs not infre- 
quently in a number of members of the same family. As 
men are so much more frequently affected than women, 
it will be generally observed in brothers. The form of 
inheritance is the usual one in sex-limited anomalies, where 
the female members of the afflicted family are not affected 
but transmit the trouble to their sons. Color-blindness 
exceptionally is transmitted by the male members of a 
family. Consanguinity of the parents is unusual. 

Defects in motility of the eye are sometimes congenital. 
They vary in degree from a slight ptosis to a paralysis of all 
the external muscles. In the pronounced cases the ptosis 
is bilateral and there is a more or less complete paralysis 
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of all of the external muscles. A paralysis of the associated 
lateral movements has been observed with preserved con- 
vergence. The pupil and the accommodation are always 
intact, but the vision is frequently reduced. The cause is 
notauniformone. Inthe congenital ptosis the cause seems 
to be a change in the muscle itself as the nerve and the 
nucleus are not affected. Congenital ptosis occurs alone 
or with other anomalies. Ptosis has been observed in a 
number of successive generations and the transmission 
is usually direct. Itissometimes associated with epicanthus 
and blepharophimosis. 

According to Groenouw, in the fares in whom other 
defects of motility aside from ptosis occurred, the form of 
inheritance was collateral or direct in two to three genera- 
tions. ‘The defect was the same in kind, though differed 
in degree in the members of the same family. _ 

Errors of Refraction.—The question of the inheritance of 
errors of refraction is a difficult one to solve. ‘The result 
of a great deal of investigation on the heredity of near- 
sightedness has shown that a certain definite percentage 
(30 per cent.) of myopes show a distinct inherited tendency 
which has favored the development of near-sightedness. 
The near-sightedness apparently then develops under 
unfavorable conditions, especially in patients who have an 
hereditary tendency. ‘This inherited disposition to near- 
sightedness consists in a diminished resistance of the sclera 
by which the eye ball becomes elongated through the 
agencies which are active. Inherited variations in the 
structure of the ocular muscles and in the shape of the orbit 
may be of importance in this connection. ‘The influence of 
heredity becomes more marked as the degree of the myopia 
increases. The descent is nearly always direct and the 
influence of the father is greater than that of the mother and 
the influence is exerted about equally on both the sons and 
daughters. Investigations on other forms of refractive 
errors have not been made to the same extent. There can, 
however, be no question that astigmatism both in its form. 
and in the position of its axes, is an inherited evil. 
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one-sided, 117 
from cerebral syphilis, 132 
hemianopsia in, 118 
ophthalmoscopic changes at 
optic disc in, 118 
optic atrophy in, 115 
optic neuritis in, 117 
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Cataract in diabetes, 431 
in nephritis, 429 
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etiology of, 83 
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causes of, 126 
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differential diagnosis of, 130 
from hemorrhage of brain, 
133 
from multiple sclerosis, 132 
from softening of brain, 133 
from tabes, 130 
ocular muscle disturbances 
in, 131 
optic atrophy in, 131 
optic neuritis in, 131 
pupillary symptoms 
132 
from tumor of brain, 132 
hemianopsia in, 127 
ocular nerve paralysis in, 127 
in abducent nerve, 129 
in oculomotor nerve, 128 
in trigeminal nerve, 129 
in trochlear nerve, 129 
optic atrophy in, 125 
optic nerve in, 125 
optic neuritis in, 125 
reflex iridoplegia in, 130 
retinal vessels in, 126 
Cerebral tuberculosis, 108 
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Cerebral tumors, 107 
differential diagnosis of, 115 
choked disc in, 116 
one-sided, 117 
from cerebral syphilis, 132 
hemianopsia in, 118 
ophthalmoscopic changes at 
optic disc in, 118 
optic atrophy in, 115 
optic neuritis in, 117 
one-sided, 117 
headache in, 110 
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symptoms of, general, 109 
local, 109 
ocular, III 
choked disc in, III 
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pupils in, 119 
Cerebro-pontine angle, acoustic tu- 
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Cerebro-spinal fluid, 64 
albumin in, 67 
callosal puncture for intracranial 
pressure of, 70 
cellular contents of, significance 
of, 67 
diagnostic significance of, 68 
eye symptoms and, 69 
lumbar puncture of, 68 
lymphocytosis in, 67, 68 
normal, 66 
origin of, 65 
turbid, 66 
Cerebro-spinal meningitis, epidemic, 
88 
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in, 90 
metastatic ophthalmia in, 90 
optic neuritis in, 89 
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soft, ocular complications of, 459 
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Chiasm, optic, LI-13, 19 
lesions of, diagnosis of, 71 
syphilis, 73, 74 
tumors, 72 
Chicken-pox, 235 
Chloral hydrate poisoning, 231 
Chlorosis, ocular complications of, 
404 
retinal hemorrhages in, 404, 405 
symptoms of, 404 
Chorio-retinitis, central senile, 358 
Choroid, effect of general arterio- 
sclerosis on, 358 
degenerations of vessels of, in gen- 
eral arteriosclerosis, 357 
syphilitic involvement of, 287 
acute irido-choroiditis, 287 
areolar choroiditis, 289 
chorio-retinitis centralis, 292 
diffuse chorio-retinitis, 288, 289 
course of, 291 
long-standing, 291, 292 
ocular lesions in, 289 
subjective symptoms of, 290 
disseminate chorio-retinitis, 287 
tuberculosis in, 320 
conglomerate tubercle in, 320 
detachment of retina in, 322 
disseminate choroiditis in, 322 
exudative choroiditis in, 321 
miliary tuberculosis in, 320 
tuberculous granuloma in, 321 
Choroidal tubercles in tuberculous 
meningitis, 87 
Ciliary body, syphilitic involvement 
of, 286 
Circulation, diseases of, 328, et seq. 
See also diseases and organs 
by name. 
Coal-gas poisoning, 230 
paralyses of ocular muscles due to, 
ant 159 
Color-blindness, hereditary, 479 
Congenital spastic paralysis, 175 
Conjugate deviation, 52 
Conjunctiva, syphilis of, 274 
chancre in, 275 
primary lesion in, 274 
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Conjunctiva papules in, 276 
secondary lesions in, 276 
tertiary lesions in, 276 
tuberculosis of, 312 
clinical picture of, 312 
course of, 314 
diagnosis of, 314 
forms of, 313 
prognosis of, 315 
Conjunctival catarrh in measles, 238 
Conjunctival hemorrhages, 335 
Conjunctival, sub-, hemorrhages in 
nephritis, 428 
Conjunctivitis, diphtheritic, 237 
gonorrhceal, 255 
clinical course of, 256 
diplococcus of, 255 
in the new-born, 257 
cleansing of eyes of, 258 
etiology of, 258 
from infection by mother, 
258 
metastatic joint 
tions and, 257 
prognosis of, 258. 
in young girls, 259 
metastatic, 261 
keratitis in, 261 
prognosis of, 257 
sequele of, 259 
influenzal, 241 
membranous, 241 
occurring with diphtheria, 244 
Consanguineous marriages, inherited 
eye disease in, 461 
Contracted kidney, retinitis in, 415 
Convergence, 58 
Coérdinate centers, 53 
Cornea, herpes of, 374 
dendritic keratitis in,.374 
varieties of, 374 
zoster, 374 
inherited disease of, 462 
superficial punctate keratitis, 375 
syphilitic involvement of, 277 
in acquired keratitis, 279 
in inherited keratitis, 277 
keratitis neuro-paralytica, 281 


inflamma- 
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Cornea, syphilitic involvement of, 
keratitis punctata syphilitica, 
280 
kerato-malacia, 280 
tuberculosis of, 315 
Corpora quadrigemina, anterior, 14 
diseases of, ocular disturbances in, 
153 
Cortex, visual, affections of, diag- 
nosis of, 76 
Cortical centers for ocular move- 
ments, 53 
Cranial nerves, length of, 36 
Cuneus, 16 


D 


Dacryo-adenitis, acute, gonorrheeal, 
263 
Dalrymple’s sign, 201 
Deafness, verbal, 19 
Deiter’s nucleus, 45 
Dementia przecox, 152 
catatonic iridoplegia in, 152 
pupillary reaction in, 152 
Dendritic keratitis in herpes of cor- 
nea, 374 
Diabetes, ocular complications in, 
430 
accommodation range contrac- 
tion in, 430 
cataract in, 431 
frequency of, 430 
iritis in, 431 
lipemia retinalis in, 437 
ocular muscle paralyses in, 437 
refraction changes in, 431 
retinitis in, 432 
course of, 434 
differential diagnosis of, 433 
hemorrhages in, 433 
prognosis of, 435 
visual disturbance in, 434 
retro-bulbar neuritis in, chronic, 
437 
Diabetes insipidus, ocular distur- 
_bances in, 438 
Digestive tract, diseases of, ocular 
complications of, 386 


INDEX OF 


Digestive tract in bacterium coli 
commune infection, 399 
in carcinoma of cesophagus, 403 
in diseases of liver, 399 
hepatic ophthalmia, 400 
jaundice, 399 
night-blindness, 400 
xanthelasma, 399 
yellow vision, 400 
in gastro-intestinal auto-intoxi- 
cation, 392, 398 
iritis and, 393 
uveitis and, 393 
in gout, 401 
in infection of teeth, 386 
chronic sepsis in, 387, 391 
from apical abscesses, 388, 
389 
from pyorrhea, 388, 389 
treatment in, 390 
orbital abscess caused by, 386 
blindness in, 386 
ophthalmoscopic picture in, 
387 
sequela of, 386 © 
reflex ocular neuralgia in, 391 
varieties of, 391 
in intestinal worms, 403 
in rheumatism, acute articular, 
393, 394 
uveitis and, 393, 394 
chronic, 395 
symptoms of, 395 
treatment of, 396 
Diphtheria, 244 
conjunctivitis occurring with, 244 
ocular disturbances in, 244 
ophthalmoplegia due to, 159 
Diphtheritic conjunctivitis, 237 
Dural hematoma, 81 
Dyslexia, 19 


E 


Ectopia lentis, inherited, 463 

Eczema, ocular complications in, 450 
conjunctivitis in, 450 
inflammation of eyelids in, 450 
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Eczema, keratitis in, 450 
swelling of cervical glands in, 
450 | 
Edinger-Westphal nucleus, 26, 31 
Embolism of central retinal artery, 
336. See also under Retinal 
artery, central. 


Encephalomalacia, 101. See also 
_ Softening of brain. 
Encephalitis, hemorrhagic, acute, 


eye symptoms in, 144 
Epidemic cerebro-spinal meningitis, 
88 
disturbances of ocular muscles in, 
90 
metastatic ophthalmia in, 90 
optic neuritis in, 89 
Epilepsy, eye symptoms in, 187 
Equilibrium, réle of eyes in, 51 
Ergotism, 232 
Erysipelas, involvement of eyes in, 
246 
Erythema multiforme, ocular com- 
plications in, 456 
Ethmoidal cells, posterior, disease of, 
involvement of optic nerve 
in, 379 
Ethyl alcohol poisoning, 217 
ocular changes in, 217 
ophthalmoscopic changes in, 217 
pathology of, 219 
visual disturbances in, 217 
Ethylhydrocuprein poisoning, 224 
Exophthalmic goitre, 200-204 
corneal complication in, 203 
Dalrymple’s sign in, 201 
eye symptoms in, 203 
Graefe’s symptom in, 202 
Mobius’ symptom in, 202 
exophthalmos in, 200 
palpebral opening in, widening of, 
201 
Stellwag’s symptom in, 202 
Exophthalmos, in cavernous sinus 
thrombosis, 85 
intermittent, 373 
pulsating, 372 
in pregnancy, 440 
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Eyeball, lymphatics of, 4 
Eyelids, inherited disease of, 462 
lymphomatous tumors of, in leu- 
kemia, 411 
cedema of, in nephritis, 428 
syphilis of, 273 
cutaneous eruptions on, 273 
gumma of, 274 
primary lesion in, 276 
tarsus involvement in, 276 
tuberculosis in, 312 
Eye muscles, relation of, to ocular 
nerve roots, 27 
Eyes, réle of, in orientation and equi- 
librium, 51 


R 


Facial nerve, 36 
paralysis, 38 
causes of, 40 
types of, 39 
Fasciculus longitudinalis, 15 
Favus, ocular complications of, 457 
Female generative organs, changes 
of, ocular complications in, 
439 
in labor, 443 
in lactation, 443 
in menstruation, 439 
in pregnancy, 440 
pulsating exophthalmos in, 
are ° ° 
toxemia in, 440 
blindness in, 442 
symptoms of, 442 
urine examination in, 442 
visual disturbances in, 442 
in puerperium, 443 
Filix mas poisoning, 226 
Foville-Wernicke, syndrome de, 32 
Freund, optic aphasia of, 18 
Friedreich’s disease, 174 
Frontal nerve, 43, 44 
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Gasserian ganglion, 42, 44 
General paresis, 145 
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General paresis, changes in visual 
field in, 147 
differential diagnosis of 
changes in, 148 
optic atrophy in, 145 
paralysis of ocular muscles in, 
147 
pupillary changes in, 147 
Geniculate body, external, 14 
Gigantism, 208 
Glaucoma, arterial tension in, 362 
in general arteriosclerosis, 361 
inherited, 464 
ophthalmoscopic changes in, 364 
vascular changes in eye in, 364 
Glioma of brain, 108 
of pons, 156 
Goitre, exophthalmic, 200-204. See 
also Exophthalmic goitre. 
Gonorrhea, 255 
acute dacryoadenitis in, 263 
conjunctivitis in, 255 
clinical course of, 256 
diplococcus of, 255 
in the new-born, 257 
cleansing of eyes of, 258 
etiology of, 258 
from infection by mother, 258 
metastatic joint inflamma- 
tions and, 257 
prognosis of, 258 
in young girls, 259 
metastatic, 260 
keratitis in, 261 
prognosis of, 257 
sequel of, 259 
iritis in, 261 
gonococci in, 262 
manifestations of, 262 
varieties of, 262 
Gout, ocular complications of, 401 
v. Graefe sign, 58 
Gubler paresis, 39 
Gudden’s commissure, 21 
Gumma of conjunctiva, 276 
of eyelids, 274 
of iris, 285 
of sclera, 281 


eye 
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Head injuries, ocular symptoms of, 
134 
abducent nerve in, 141 
in bony optic canal, 134 
in central optic pathways, 
136 
in optic nerve, from hemorrhage 
into sheath, 135 
secondary changes in, 138 
Hemianopsia, bilateral, 15, 17 
homonymous, 19 
quadrant, 15 
Hemikenesia, 62 
Hemiopic prism phenomenon 
pupil examination, 63 
pupillary reaction, 62 
Hemophilia, ocular complications of, 


in 


412 
Hemorrhages, amaurosis after, 
407 
brain, 98. See also Cerebral hem- 
orrhage. 


conjunctival, 335 
retinal, 99, 331. See also under 
Retinal vessels. 
vitreous, 334 
Hemorrhagic encephalitis, acute, eye 
symptoms in, 144 
Hepatic ophthalmia, 400 
Hereditary ataxia, 174 
Hereditary eye diseases, 461 
albinism, 478 
color-blindness, 479 
in consanguineous marriages, 
461 
night-blindness, 475 
nystagmus, 477 
ocular motility, 479 
of cornea, 462 
of eyelids, 462 
of iris, 462 
of lens, 463 
cataract, 463 
ectopia lentis, 463 
glaucoma, 464 
of retina, 465 
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Hereditary eye diseases of retina, 
pigment degeneration 
with extensive choroidal 
atrophy, 471 
without pigment, 469 
retinitis pigmentosa, 465 
characteristics of, 465 
complications of, 467 
night-blindness in, 467 
occurrence of, 468 
ophthalmoscopic picture of, 
468 | 
symptoms of, 467 
visual disturbances of, 466 
zonular form of, 466 
retinitis punctata albescens, 
470 
optic neuritis, 475 
course of, 475, 476 
family occurrence of, 476 
ophthalmoscopic picture of, 
475 
refraction errors, 480 
tapeto-retinal degeneration, am- 
aurosis from, 472 
complications of, 476 
etiology of, 473 
in children, 472 
in infants, 472 
in later life, 473 
tapeto-retinal degeneration of 
macula and _ disc-regions, 
familial, 474 
Herpes of cornea, 374 
dendritic keratitis in, 374 
varieties of, 374 
zoster, 374 
of iris, ocular complications in, 456 
tonsurans, ocular complications in, 
458 
zoster ophthalmicus, 189 
general symptoms of, 189, 190 
ocular complications of, 190 
Hertwig-Magendie’s strabismus, 48 
Heterochromia, 318 
Hookworm disease, 270 
Horner’s symptom-complex, 58 
syndrome, 198 
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‘‘Hutchinson’s changes of 
ground,’ 367 
*“Hutchinson’s law,” 191 
Hydrocephalus, 95 
callosal puncture for, 70, 71 
etiology of, 96 
internal, 97 
non-obstructive, 96 
obstructive, 96 
optic nerve changes in, 96, 97 
Hyperostosis craniz, ocular .compli- 
cations in, 446 
Hypophysis, anatomy and physi- 
ology of, 209 
lesions of, 208 
tumors of, 22, 72, 115, 210 
differential diagnosis of, 215 
pathological changes in, 210 
symptoms of, 210 
ocular, 210 
ocular muscle changes, 214 
ophthalmoscopic changes, 214 
visual disturbances, 212 
X-ray examination of, 214 
Hysteria, 181 
blindness in, 182 
color perception in, 184 
eye symptoms in, 181 
ocular muscle disturbances in, 185 
paralytic, 185 
paretic, 185 
spastic, 185 
pupils in, 186 
visual field changes in, 183 


eye 
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amaurotic 
changes in, 150 
eye symptoms in, 149 
Infectious diseases, 234, et seq. 
Influenza, 240 
conjunctivitis in, 241 
ocular complications in, 241 
ocular muscle paralyses in, 243 
ophthalmoplegia due to, 160 
optic nerve involvement in, 242, 


243 


Idiocy, family, eye 
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Influenzal conjunctivitis, 241 
Infundibulum, 11 


Internal eapsule, lesions of, 76 


topography of, 24 
Intestinal parasites, anemia follow- 
ing, ocular complications of, 
406 
Intestinal worms, ocular manifesta- 
tions of, 403 
Intracranial optic path lesions, diag- 
nosis of, 71 
Intracranial pressure, diagnosis of, 68 
by lumbar puncture, 68 
eye symptoms in, 69 
relief of, by callosal puncture, 70 
trephining for,.70 
Iodoform poisoning, 222 
Irido-cyclitis in nephritis, 428 
Iridoplegia, reflex, 60 
Iris, inherited disease of, 462 
involvement of, in syphilis, 282 
complications of, 283 
gumma of, 285 
inherited form of, 285 
papules in, 284 
Iritis, diseases associated with etiol- 
ogy of, 396 
diagnostic examination of, 396 
gastro-intestinal auto-intoxication 
a cause of, 393 
gonorrhceal, 261 
gonococci in, 262 
manifestations of, 262 
varieties of, 262 
in diabetes, 431 
in general arteriosclerosis, 357 
in nephritis, 428 
syphilitic, 282 
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Jaundice, ocular complications of, 399 
Juvenile tabes, 172 


K 


Keratitis, acquired, 279 
dendritic, in herpes of cornea, 374 
interstitial, 277 
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Keratitis, neuro-paralytica, 281 
punctata syphilitica, 280 
_ superficial punctate, 375 
Kerato-malacia, 280 
Kidney, contracted, retinitis in, 415 
diseases of, ocular complications 
in, 414, et seq. See also Ne- 
phritis. 


L 


Labor, ocular complications in, 443 
Lacrymal disease, complicating dis- 
ease of nose, 383 
etiology of, 383 
in infants, 383 
in later life, 383 
treatment of nose in, 383 
Lacrymal glands, symmetrical dis- 
ease of salivary and, 253 
syphilitic involvement in, 304 
tuberculosis in, 327 
Lacrymal nerve, 43, 44 
Lactation, ocular complications in, 
443 
Lead poisoning, 227 
chronic, ophthalmoplegia due to, 
158 
etiology of, 229 
ocular muscles in, 229 
visual disturbances in, 227 
Leber’s disease, 461 
Lens, inherited disease of, 463 
cataract, 463 
ectopia lentis, 464 
glaucoma, 464 
Leontiasis ossia, ocular complica- 
tions in, 446 
Leprosy, 266 
conjunctiva in, 268 
corneal involvement in, 269 
forms of, 266, 267 
anesthetic, 266, 268 
tubercular, 266, 267, 268 
iris in, 269 
manifestations of, in parts sur- 
rounding eye, 268 
sclera in, 268 
32 
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Letter blindness, 19 
Leukemia, ocular complications of, 
409 
blood picture in, 409 
hemorrhages in, 410 
hyperemia of retinal vessels in, 
409, 410 
leukemic foci in, 410 
lymphomatous tumors of lids in, 
A4II 
pseudo-, ocular complications of, 
(2% 
Lichen ruber planus, ocular compli- 
cations in, 458 
Lid closure reaction, 59 
Lipemia retinalis in diabetes, 437 
Little’s disease, 175 
Liver, diseases of, ocular complica- 
tions of, 399 
Lumbar puncture, 68 
in diagnosis of eye symptoms, 69 
of intracranial pressure, 68 


M 


Macula, 17 
Macular fibres, 21 
Malaria, ocular lesions in, 253 
Marriages, consanguineous, 
ited eye disease in, 461 
Maxillary antrum disease, orbital 
complications of, 378 
Measles, 238 
conjunctival catarrh in, 238 
Meat poisoning, ophthalmoplegia 
due to, 159 
Medulla oblongata, lesions of, 166 
occipital, lesions of, visual dis- 
turbances due to, 77 
Meninges, diseases of, visual dis- 
turbances due to, 81 
Meningitis after infectious diseases, 
93 
epidemic cerebro-spinal, 88 
disturbances of ocular muscles 
in, 90 
metastatic ophthalmia in, 90 
optic neuritis in, 89 


inher- 
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Meningitis, otogenic purulent, 91 
abducent nerve in, 92 
differential diagnosis of, from 

tuberculous meningitis, 93 
facial nerve in, 92 
ocular nerve disturbances in, 
92 
optic neuritis in, 92 
serous, 95 
etiology of, 96 
optic nerve changes in, 97 
simplex, chronic, 94 
tuberculous, 86 
choroidal tubercles in, 87 
ocular muscle disturbances in, 
88 
ophthalmoscopic changes in, 86 
optic neuritis in, 86 
Menstruation, ocular complications 
in, 440 
Metastatic ophthalmia in epidemic 
cerebro-spinal meningitis, 90 
in septico-pyemia, 247 
prognosis of, 249 
symptoms of, 248 

Methyl alcohol poisoning, 220 

Meynert’s commissure, 21 

Migraine, ophthalmic, 191 
attack in, I91 
course of, 193 
headache in, 192 
motor aphasia in, 193 
sensory epilepsy in, 192 
visual disturbances in, 191 

in scintillating form, 192 
in simple transitory form, 191 
ophthalmoplegic, 193 
attack in, 193 
complications of cranial nerves 
in, 195 
headache in, 193 
ocular paralysis in, 194 
duration of, 194, 195 
Mikulicz disease, 253 
Miliary tuberculosis, choroid mani- 
festations in, 320 
Millard-Gubler’s paralysis, 157 
syndrome, 32 
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Mind blindness, 18 

Miosis, 61 

Molluscum contagiosum, ocular 


complications in, 458. 
Multiple sclerosis of nervous system 
177 
differential diagnosis of, from cere 
bral syphilis, 132 
ocular muscles in, 179 
ophthalmoscopic changes in, 178 
pathology of, 177 
visual field changes in, 178 
Mumps, 240 
Musical blindness, 19 
Myasthenia gravis, 163 
ocular disturbances in, 164 
characteristic sign of, 163 
pathology of, 165 
symptoms of, 163 
Mydriatic poisoning, 231 
Mydriasis, 61 
Myelitis, 176 
Myxcedema, 204-206 
eye disturbances in, 205 . 
glandular activity in, 205 
hands in, 204 
nervous system in, 204 
senses in, 205 
skin in, 204 
thyroid in, 205 
treatment in, 205, 206 


N 


Nasal accessory cavities, diseases of, 
ocular complications of, 377. 
See also under Nasal sinus. 
Nasal nerve, 42 
Nasal sinus disease, ocular compli- 
cations of, 377 
in optic nerve, 379 
contralateral visual 
turbances in, 382 
in posterior ethmoidal cells, 


379 
anatomic examination in, 


379, 380 
blind spot enlargement in, 
380, 381 


dis- 
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Nasal sinus disease in posterior eth- 
moidal cells ophthalmo- 
scopicchanges in, 380 

symptoms of, 380 
in sphenoidal sinus, 379 
in orbit, 377 
frequency of, 378 
mucocele, 377 
orbital cellulitis and ab- 
Scess375 
orbital periostitis, 377 
neuralgia in, 382 
ocular muscle paralyses in, 
382 
optic neuritis in, 382 
Nephritis, chronic, visual changes in, 
116 
general symptoms of, 415 
ocular complications of, 414 
accommodation weakness in, 429 
cataract in, 429 
irido-cyclitis in, 428 
iritis in, 428 
ocular muscle paralyses in, 429 
cedema of eyelids in, 428 
retinitis in, albuminuric, 414 
hyperemia of retina in, 414 
in pregnancy, 416, 425 
occurrence of, 415 
sero-fibrinous exudation in, 
414 
as a precursor of nephritis, 414 
occurrence of, 414, 415 
course of, 424 
detachment of retina in, 422 
in pregnancy, 422 
prognosis of, 422 
etiology of, 424 
isolated retinal hemorrhage 
in, 425 
frequency of, 423 
in contracted kidney, 415 
ophthalmoscopic changes in, 
417 
of albuminuric retinitis, 417 
of hemorrhagic variety, 419 
differential diagnosis of, 
420 
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Nephritis, ocular complications of, 
‘retinitis in,of hemorrhagic 
variety, etiology of, 425 
of optic neuritis, 421 
of papillitis, 421 
pathology of, 426 
prognosis of, 425 
sub-conjunctival hemorrhages 
in, 428 
uremic amaurosis in, 417 
Nervous system, visual disturbances 
due to diseases of, 81, e¢ seq. 
See also diseases by name. 
Neuralgia, reflex ocular, due to tooth 
infection, 391 
trigeminal, 188 ; 
Nicotine poisoning, 219 
Night-blindness, due to diseases of 
liver, 400 
epithelial xerosis of the conjunc- 
tiva in, 400 
hereditary, 475 
Nitrobenzol poisoning, 225 
Nose, catarrhal affections of, in- 
volvement of eyes in, 375 
nasolacrymal disease of, 383 
etiology of, 383 
in infants,’ 383 
in later life, 383 
treatment of nose in, 383 
Nothnagel, syndrome of, 32 
Nystagmus, hereditary, 477 
vestibular, 46, 48 


O 


Occipital lobe, hemorrhage of, 78 
lesions of, visual disturbances 
due to, 78 
softening of, 79 
tumors of, 79 
vascular changes in, 79 
Occipital medulla, lesions of, visual 
disturbances due to, 77 
Ocular motility, congenital defects 
in, 479 
Ocular muscle nuclei, 31 
Ocular muscles, in syphilis, 304 
in tuberculous meningitis, 88 
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Ocular muscles innervation of, 29 
paralyses of, in diabetes, 437 
in nasal sinus disease, 382 
in nephritis, 429 
isolated, IOI 
Ocular nerves, 25, et seq. 
peripheric course of, 32 
relation of, to brain, 33 
roots of, 25 
relation of eye muscles to, 27 
syndromes produced by lesions 
of, 31 
Ocular neuralgia, reflex, due to tooth 
infection, 391 
“Ocular rheumatism,” 394 
Oculomotor nerve, peripheric course 
of, 32 
Oculmotor nucleus, 25, 26 
relation of, to muscles, 28 
(Esophagus, carcinoma of, ocular 
manifestations of, 403 
Ophthalmic artery, 5, 6 
relation of, to optic nerve, 9 
Ophthalmic ganglion, 41 
Ophthalmic migraine, 191 
attack in, I91 
course of, 193 
headache in, 192 
motor aphasia in, 193 
sensory epilepsy in, 192 
visual disturbances in, 191 
scintillating, 192 
simple transitory, 191 
Ophthalmic nerve of Willis, 42 
Ophthalmic veins, 6, 7 
Ophthalmic zona, 189 
general symptoms of, 189, 190 
ocular complications of, 190 
Ophthalmoplegia, 157 
acute and subacute, 158 
due to infections, 159 
diphtheria, 159 
influenza, 160 
syphilis, 160 
trauma, 160 
due to poisoning, 158 
alcoholic, 158 
coal-gas, 159 
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Ophthalmoplegia, acute and sub- 
acute, due to poisoning, 
lead, 158 
meat, etc., 159 
chronic progressive, 161 
uncomplicated, 161 
with tabes and paresis, 161 
congenital nuclear, 162 
Ophthalmoplegic migraine, 193 
attack in, 193 
complications of cranial nerves in, 
ROS fm 
headache in, 193 
ocular paralysis in, 194 
duration of, 194, 195 
Optic aphasia of Freund, 18 
Optic canal, 7 
Optic centers, 14 
Optic chiasm, 11-13 
Optic fibers, course of, 19 
Optic nerve, 3-7 
blood vessels in, 5 
involvement of, in diabetes, 437 
in nasal sinus disease, 379 
contralateral visual disturb- 
ances in, 382 
in posterior ethmoidal cells, 


379 
anatomic examination in, 


379, 380 
blind spot enlargement in, 
380, 381 
ophthalmoscopic 
changes in, 380 
symptoms of, 380 
in sphenoidal sinus, 379 
optic neuritis in, 382 
lymphatics of, 4 
relation of ophthalmic artery to,9 
Optic neuritis, hereditary, 475 
course of, 475, 476 
family occurrence of, 476 
ophthalmoscopic picture of, 
476 
in cerebro-spinal meningitis, 89 
in otitic meningitis, 92 
in tuberculous meningitis, 86 
specific syphilitic, 302 


INDEX OF 
Optic path lesions, 
dianosis of, 71 
Optic pseudo-neuritis, congenital, in 
brain tumor, 114 
Optic radiation, 15 
affections of, diagnosis of, 76 
Optic reflex fibres, 22 
Optic tracts, 13 
lesions of, diagnosis of, 74 
syphilis of, 74 
Optochin poisoning, 224 
Orbit, involvement of, in nasal sinus 
. disease, 377 
frequency of, 378 
in mucocle, 377 
in orbital cellulitis and ab- 
scess, 378 
in orbital periostitis, 377 
syphilitic, 303 
tuberculosis in, 327 
Orbital abscesses caused by tooth 
infection, 386 
blindness in, 386 
ophthalmoscopie picture in, 387 
sequele of, 386 
Orientation, rdle of eyes in, 51 
Osseous system, diseases of, ocular 
complications of, 446 
in fragility of bone, 449 
blue sclerotics and, 449 
in hyperostosis crania, 446 
in rhachitis, 448 
symptoms of, 448 
in tower skull, 446 
operative treatment in, 447 
Otitic meningitis, 91 . 
differential diagnosis of, from tuber- 
culous meningitis, 93 
Otogenic purulent meningitis, 91 
abducent nerve in, 92 
differential diagnosis of, from tu- 
berculous meningitis, 93 
facial nerve in, 92 
ocular nerve disturbances in, 92 
optic neuritis in, 92 
Oxycephaly, ocular complications in, 
446 
operative treatment in, 


intracranial, 


447 
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P 
Pachymeningitis interna hemor- 
rhagica, 81 


Papules in syphilitic iritis, 284 
of conjunctiva, 276 
Paralysis, acute ascending, 176 
bulbar, 166 
congenital spastic, 175 


facial, 38 
causes of, 41 
types of, 39 


of ocular muscles, 101 
Parasites, intestinal, anaemia follow- 
ing, ocular complications of, 
406 — 
Paresis, complicating chronic pro- 
gressive ophthalmoplegia, 161 
general, 145 
changes in visual field in, 147 
differential diagnosis of eye 
changes in, 148 
optic atrophy in, 145 
paralysis of ocular muscles in, 147 
pupillary changes in, 147 
Gubler, 39 
Parietal regions, injuries of, visual 
disturbances due to, 76 
Parieto-temporal lobe, lesions of, 76 
Pellagra, 231 
optic disturbances in, 232 
symptoms of, 231, 232 
Pemphigus, ocular complications of, 
453 
conjunctival shrinkage in, 454 
corneal changes in, 456 
in acute form, 454 
in chronic form, 454 
Peripheric centers, 54 
visual path, I et seq. 
Pernicious anemia, ocular complica- 
tions of, 405 
optic nerve in, paleness of blood 
vessels of, 406 
retinal changes in, 405, 406 
hemorrhages, 405 
white degenerative foci, 405 
Phosphorus poisoning, 230 
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Pigment degeneration of retina with. 


extensive choroidal atrophy, 
471 
without pigment, 469 
Pineal body, diseases of, ocular dis- 
turbances in, 153 
von Pirquet’s cutaneous reaction, 
308 
Pituitary body, anatomy and physi- 
ology of, 209 
lesions of, 208 
tumors of, 72, 210 
differential diagnosis of, 215 
pathological changes in, 210 
symptoms of, 210 
ocular, 210 . 
ocular muscle changes, 214 
ophthalmoscopic changes, 
214 
visual disturbances, 212 
X-ray examination of, 214 
Pituitary region, tumors of, I15 
optic atrophy in, 115 
Pneumonia, involvement of eyes in, 
are 
Poliomyelitis, anterior, 175 
Polycythemia, ocular complications 
of, 413 
Polyencephalitis acuta hemorrhagica 
superior, 158 
Poisons, 216 et seq. 
Pons, lesions of, ocular disturbances 
in, 156 
tumors of, 156 
Pontine nuclear region, 28 
Pregnancy, nephritic retinitis in, 
albuminuric, 416, 425 
pulsating exophthalmos in, 440 
toxemia in, 440 
blindness in, 442 
symptoms of, 442 
urine examination in, 442 
visual disturbances in, 442 
Prism test in pupil examination, 63 
Pseudo-leukemia, ocular complica- 
tions of, 411 
Psoriasis, ocular complications of, 
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INDEX OF 
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Psychical blindness, complete, 18 
Psycho-reflex, 57 
Puerperium, ocular complications in, 
443 
Pulsating exophthalmos, 372, 440 
etiology of, 372 
symptoms of, 372, 442 
Pulvinar of optic thalamus, 14 
Pupil, 54 
associated movements of, 58 
accommodation in, 58 
convergence in, 58 
lid closure reaction in, 59 
examination of, 54 
nervous mechanism of, 56 
reaction, diagnosis of, 60 
absence of light reaction in, 
61 
associated movements in, 61 
hemiopic prism phenomenon 
in, 63 
miosis in, 61 
mydriasis in, 61 
reflex iridoplegia in, 60 
examination of, 59 ° 
hemiopic, 62 
reflex movement of, 55 
Pupillary reflex, 55 
cortical, 57 
fibres, 22 
Pupilomotor area in retina, 59 
Purpura, ocular complications of, 
412 
Pyorrhoea, chronic arthritis caused 
by, 390 
treatment in, 390 
inflammation of eye caused by, 
388 
X-ray examination in, 389, 390, 
391 


Q 


Quinine poisoning, 223 


R 


Raymond, syndrome de, 32 


Raynaud’s disease, 366 


INDEX OF 
Reflex iridoplegia, 60 
pupillary, 55 
sympathetic, 57 
Taubheit, 22 
Refraction, changes of; in diabetes, 
431 
errors of, inheritance of, 480 
Respiratory tract, diseases of, 374 
et seq. 
Retina, I-3 
blood vessels in, 2 
corticalis, 17 
ganglion cells in, 2 
neurons in, 2 
optic nerve fibres in, 2 
pigment degeneration of, with ex- 
tensive choroidal atrophy, 471 
without pigment, 469 
pupilomotor area in, 59 
rods and cones in, I 
syphilitic involvement of, 293 
central recurring retinitis in, 295 
changes in eye ground in, 300 
hemorrhagic form of, 294 
hereditary, chorio-retinitis in, 
297 
differentiation of types of, 
299, 300 
in parenchymatous keratitis, 
298 
in tapeto-retinal amaurosis, 
299 
papillitis in, 298 
prognosis of, 301 
retinal vessel lesions in, 295 
retinitis circumpapillaris in, 294 
transmission of, to third genera- 
tion, 301 
tuberculosis in, 323 
exudative retinitis in, 326 
recurring vitreous and retinal 
hemorrhages in~ adolescents 
in, 323 
retinitis with massive exudation 
in, 326 
tuberculous papillo-retinitis in, 
326 
vascular lesion in young in, 323 
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Retinal arteries, arteriosclerosis of, 
348, 359 
in general arteriosclerosis, 
348 
ophthalmoscopic changes in, 
350 


optic atrophy in, 360 
retinal exudate in, 359 
intermittent closing of, 365 
Retinal artery, central, embolism 
and thrombosis of, 336 
bilateral appearance of, 340 
complications of, 341 
effect of, on vision, 337 
etiology of, 336, 342 
ophthalmoscopic picture of, 337 
in embolism of branch of 


artery, 339 
of main trunk of artery, 


339 
pathology of, 341 
prodromal attacks in, 340 
Retinal hemorrhage, 99 
in anzmia, 405, 406 
in chlorosis, 404, 4.05 
Retinal vein, central, thrombosis of, 
344 
cause of, 347, 348 
central: artery involvement in, 
347 
complications of, 346 
course of, 345 
in both eyes, 346 
ophthalmoscopic picture of, 344 
complete occlusion, 344 
incomplete occlusion, 344 
occlusion of a branch, 345 
prognosis of, 343 
site of attack in, 346 
Retinal vessels, abnormal tortuosity 
of, 328, 329 
changes in calibre of, 328 
changes in, due to anemia, 329 
cyanosis of, 329 
due to polycythemia, 329 
to ultravenous condition 
of blood, 330 
‘diseases of, 328. 
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Retinal vessels, hemorrhages in, 331 
etiology of, 331 
occurrence of, 332 
in diabetes, 334 
in raised blood pressure, 
332, 333 
in retinal arteriosclerosis, 
30 
preceding cerebral hemor- 
rhages, 333 
prognosis of, 331 
prognostic significance for life 
of; 332 
pulsation in, 328 
through congestion of central 
vein following massive intra- 
cranial hemofrhages, 336 
Retinitis, albuminuric, in nephritis, 
414, 417 
in pregnancy, 416, 425 
apoplectic, 99 
arteriosclerotic, 359 
optic atrophy in, 360 
retinal exudates in, 359 
circinata, 367. 
cause of, 370 
clinical picture of, 367 
complications in, 369 
diagnosis of, 370 
occurrence of, 370 
ophthalmoscopic 
368 
origin of, 367, 368 
prognosis of, 370 
visual disturbances in, 369 
in diabetes, 432 
course of, 434 
differential diagnosis of, 433 
hemorrhages in, 433 ; 
prognosis of, 435 
visual disturbance in, 434 
nephritic, as a precursor of nephri- 
tis, 414 
course of, 424 
detachment of retina in, 422 
in pregnancy, 422 
prognosis of, 422 
etiology of, 424 


picture of, 
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Retinitis nephritic, etiology of iso- 
lated retinal hemorrhages 
in, 425 
frequency of, 423 
in pregnancy, 416, 425 
prognosis of, 425 
ophthalmoscopic 
417 
of albuminuric retinitis, 417 
of hemorrhagic variety, 419 
differential diagnosis of, 420 
etiology of, 425 
of optic neuritis, 421 
of papillitis, 421 
pathology of, 426 
pigmentosa, inherited, 465 
characteristics of, 465 
complications of, 467 
secondary glaucoma in, 467 
syphilitic retinitis in, 468 
occurrence of, 468 
time of life in, 467 
ophthalmoscopic picture of, 468 
symptoms of, 467 
night-blindness in, 467 
visual disturbances in, 466 
zonular form of, 466 
punctata albescens, 470 
septica, 251 
with miliary aneurysms, 370 
ophthalmoscopic picture of ,’371 
Rhachitis, ocular complications, in, 
448 
symptoms of, 448 
zonular cataract in, 448 
Rheumatic affections of eye, sett 
Rheumatism, acute articular, a cause 
of eye complications, 393, 394 
chronic, 395 
symptoms of, 395 
treatment of, 396 
Rhinitis, catarrhal, involvement of 
eyes in, 376 
Rickets, tetany and, 207 
Rods and cones, I 
Rosacea, ocular complications of, 
451 
corneal changes in, 451, 452 


changes in, 
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Rosacea, occurrence of, 452 
seborrhcea in, 452 


S 


Salicylic acid poisoning, 229 
Salivary glands, symmetrical disease 
of lacrymal and, 253 
Sarcoma of brain, 108 
of pons, 156 
Scarlet fever, 237 
Sclera, syphilis of, 281 
gumma in, 281 
tuberculosis in, 316 
Sclero-cornea, focal 
cause of, 394 


infections a 


Sclerosis, multiple, See Multiple 
Sclerosis 

Sclerosis, posterolateral, of spinal 
cord, 175 


Scotoma, scintillating, 78, 191. See 
also Ophthalmic migraine. 
Scrofulous eye disease, 376 
Scurvy, ocular complications of, 412 
Seborrhcea, ocular complications of, 
459 
Sensory aphasia, 19 
Septico-pyemia, 247 
cryptogenetic, 249, 250 
etiology of, 247 
metastatic ophthalmia in, 247 
prognosis of, 249 
symptoms of, 248 
retinitis septica in, 251 
surgical form of, 249, 250 
Serous meningitis, 95 
etiology of, 96 
optic nerve changes in, 97 
Sigmoid sinus thrombosis, 82 
Silver nitrate poisoning, 230 
Sinus, nasal. See Nasal sinus. 
thrombosis, 81 
cavernous, 83 
etiology of, 83 
exophthalmos in, 85 
symptoms of, 84 
infective, 81 
primary, 81 
sigmoid, 82 
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Skin diseases, ocular complications 
of, 450 | 
in acne vulgaris, 458 
in alopecia areata, 458 
in angioma of skin, 458 
in burns, 459 
in erythema multiforme, 456 
in eczema, 450 
conjunctivitis in, 450 
inflammation of eyelids in, 
450 
keratitis in, 450 
swelling of cervical glands in, 
450 
in favus, 457 
in herpes iris, 456 
in herpes tonsurans, 458 
in lichen ruber planus, 458 
in molluscum contagiosum, 458 
in pemphigus, 453 
conjunctival shrinkage in, 454 
corneal changes in, 456 
in acute form, 454 
in chronic form, 454 
in psoriasis, 451 
in rosacea, 451 
corneal changes in, 451, 452 
occurrence of, 452 
seborrhcea in, 452 
in seborrhoea, 459 
in soft chancre, 459 
in urticaria, 460 
in xanthelasma, 458 
in xeroderma pigmentosa, 457 
Skull, injuries to, 134 
Small-pox, 234 
Snuff poisoning, 220 
Softening of brain, 101 
arterial changes in eye in, 102 
conjugate deviation in, 106 
eye symptoms in, 102 
hemiachromatopsia in, 105 
homonymous hemianopsia in, 
104 
macular preservation in, 104 
paralysis of ocular muscles in, 
106 
Softening of occipital lobe, 79 
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Spastic paralysis, congenital, 175 
Sphenoidal sinus, disease of, in- 
volvement of optic nerve in, 
379 
Spinal cord, diseases of, 166 
acute ascending paralysis, 176 
anterior poliomyelitis, 175 
congenital.spastic paralysis, 175 
‘hereditary ataxia, 174 
multiple sclerosis, 177 
ocular muscles in, 179 
ophthalmoscopic changes in, 
178 
pathology of, 177 
visual field changes in, 178 
myelitis, 176 
posterolateral sclerosis, 175 
syringomyelia, 179 
contracted pupil in, 180 
ocular symptoms in, 179 - 
tabes dorsalis, 166 
juvenile, 172 
ocular muscle symptoms in, 
168 
optic atrophy in, 169 
optic nerve involvement in, 
169 
pupillary symptoms in, 166 
anisocoria, 168 
Argyll-Robertson pupil, 
167 
distorted pupil, 168 
miosis, 167 
mydriasis, 168 
visual field disturbances in, 
_/ 170 
Sporotrichosis, 263 
experimental inoculation of, 264 
ocular manifestations of, 263 
Strabismus, vertical, 48 
Stramonium poisoning, 222 
Stratum sagittale occipitale, 15 
Streptothricosis, 265 
eye lesions in, 265 
organism of, 265 
Sulcus chiasmatis, 11 
Superior centers for ocular move- 
ments, 53 
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Sympathetic nerve, 41 
irritation of, 198 
lesions of, 197 
paralysis of, 198 
heterochromia in, 199 
paresis of, 198 
Sympathetic ophthalmoplegia 
Breuer-Marburg, 58 
Sympathetic reflex, 57 
Symptom-complex, Horner’s, 58 
Syndrome of Benedikt, 31 
de Foville-Wernicke, 32 
de Millard-Gubler, 32 
de Raymond, 32 
of Nothnagel, 31 
of Weber, 31 
of Wernicke, 32 
Syndromes produced by lesions of 
ocular nerves and muscles, 31 
Syphilis, 271 
basal, 73 
cerebral, 124. See also Cerebral 
syphilis. 
chiasmal, 73, 74 
choroid in, 287 
acute irido-choroiditis in, 287. 
areolar choroiditis in, 289 
chorio-retinitis centralis in, 292 
diffuse chorio-retinitis in, 288, 
289 
course of, 291 
long-standing, 291, 292 
ocular lesions in, 289 
subjective symptoms of, 290 
disseminate chorio-retinitis in, 
287 
ciliary body in, 286 
conjunctiva in, 274 
chancre in, 275 
papules in, 276 
primary lesion in, 274 |’ 
secondary lesions in, 276 
tertiary lesions of, 276 
corneal involvement in, 277 
acquired keratitis in, 279 
interstitial keratitis in, 277 
keratitis neuro-paralytica 
281 


in, 


INDEX OF 


Syphilis, corneal involvement in, 
punctata syphilitica in, 280 
kerato-malacia in, 280 
diagnosis of, 272 
eye affections.in, 272 
eye involvement in, 271 
eyelids in, 273 
cutaneous eruptions on, 273 
gumma of, 274 
primary lesion in, 273 
tarsus involvement in, 274 
gumma in, 276 
iris involvement in, 282 
complications of, 283 
gumma of, 285 
inherited, 285 
papules in, 284 
lacrymal gland in, 304 
ocular muscles in, 304 
- of basal ocular nerves, 73 
of optic tract, 74 
ophthalmoplegia due to, 160 
optic nerve in, 302 
specific optic neuritis, 302 
orbit in, 303 
retina in, 293 
central recurring retinitis in, 295 
hemorrhagic form of, 294 
hereditary, changes in 
ground in, 300 
chorio-retinitis in, 297 
differentiation of types of, 
299, 300 
in papillitis, 298 
in parenchymatous kera- 
titis, 298 
in tapeto-retinal amaurosis, 
299 
prognosis of, 301 
transmission of, to third 
generation, 301 
retinal vessel lesions in, 295 
retinitis circumpapillaris in, 294 
sclera in, 281 
gumma of, 281 
Syringomyelia, 179 
contracted pupil in, 180 
ocular symptoms in, 179 
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Tabes dorsalis, 38, 166 
complicating chronic progressive 
ophthalmoplegia, 161 
differential diagnosis of, from cere- 
bral syphilis, 130 
juvenile, 172 
ocular muscle symptoms in, 168 
optic atrophy in, 169 
optic nerve involvement in, 169 
pupillary symptoms in, 166 
anisocoria, 168 
Argyll-Robertson pupil, 167 
distorted pupil, 168 
miosis, 167 
mydriasis, 168 
visual field disturbances in, 170 
Tapeto-retinal degeneration, amau- 
rosis from, 472 
complications of, 474 
etiology of, 473 
in children, 472 
in infants, 472 
in later life, 473 
of macula and disc-regions, famil- 
ial, 474 
Tarsitis syphilitica, 274 
Teeth, infections of, ocular compli- 
cations of, 386 
chronic sepsis in, 387, 391 
from apical abscesses, 388 
frequency of, 389 
from pyorrhoea, 388, 389 
treatment in, 390 
orbital abscess in, 386 
blindness in, 386 
ophthalmoscopic picture in, 
387 
sequele of, 386 
reflex ocular neuralgia due to, 
-391 / 
varieties of, 391 
Temporal abscess of otitic origin, 
76 
Temporal lobe, lesions.of, visual dis- 
turbances due to, 76, 
Tetanus, 252 
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Tetany, 206-208 

cataract in, 206 

rachitic etiology of, 207 

rickets and, 207 

teeth in, 206 

trophic disturbances in, 206 
Thrombosis, cavernous sinus, 6 

of central retinal artery, 336. 


central. 


of central retinal vein, 344. See 


also under Retinal vein. 
sinus, 81 

cavernous, 83 

infective, 81 

primary, 81 

sigmoid, 82 
Thyroidine poisoning, 222 
Tic, 196 
Tic douloureux, 188 
Tobacco poisoning, 219 


Tonsils, disease of, ocular complica- 


tions of, 385 


infected, chronic arthritis caused 


by, 390 


Topographical diagnosis, of lesions 


of visual paths, 22, 23 


Tower skull, ocular complications in, 


446 
operative treatment in, 447 


Trephining for intracranial pressure, 


70 
Trichinosis, 271 
Trigeminal nerve, 42 
Trigeminal neuralgia, 188 


Trochlear nerve, peripheric course 


of, 35 
root of, 27 


Tuberculin tests, in diagnosis of tu- 


berculosis, 308 
subcutaneous, 308 

arm, 309 

focal, 309, 310 

general, 309 


von Pirquet’s cutaneous reaction, 
q 


308 


Tuberculin treatment for tuberculo- 


sis, 311 


See 


also under Retinal artery, — 
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Tuberculosis, aneemia following, ocu- 
lar complications of, 406, 
407 

inoculation, 307 

ocular, 306 

diagnosis of, 307 
forms of, 312 
in choioid, 320 
conglomerate 
320 
exudative choroiditis in, 321 
exudative retinitis in, 326 
disseminate choroiditis 
322 
- detachment of retina in 2 2 
miliary tuberculosis in, 320 
tuberculous granuloma in, 
321 
in conjunctiva, 312 
clinical picture of, 312 
course of, 314 
diagnosis of, 314 
forms of, 313 © 
prognosis of, 315 
in cornea, 315 
in eyelids, 312 
in lacrymal gland, 327 
in orbit, 327 
in retina, 323 
recurring vitreous and retinal 
hemorrhages in adolescents 
in's:322 
retinitis with massive exuda- 
tion in, 326 


tubercle in, 


in, 


tuberculous papillo-retinitis 
in, 326 

vascular lesion in young in, 
323 


in sclera, 316 
in uvea, 317 
clinical forms of, 317 
disseminate nodules, 317 
posterior corneal deposits, 
317 
tuberculous granuloma, 318 
course of, 319 
prognosis of, 320 
symptoms of, 319 
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Tuberculosis, ocular, occurrence of, 
306 
of brain, 108 
tuberculin tests in, 308 
subcutaneous test, 308 
arm, 309 
focal, 309, 310 
general, 309 
von Pirquet’s cutaneous reac- 
tion, 308 
tuberculin treatment in, 311 
Tuberculous meningitis, 86 
choroidal tubercles in, 87 
ocular muscle disturbances in, 88 
ophthalmoscopic changes in, 86 
optic neuritis in, 86 
Tumors, hypophyseal, 22 
in- the cerebro-pontine angle, 
acoustic, eye ‘symptoms of, 
PIN Ns) 
of brain, 107. Seealso Cerebral tu- 
mors and Cerebellar tumors. 
of corpora quadrigemina, 153 
of eyelids, lymphomatous, in leu- 
kemia, 411 
of occipital lobe,’ 79 
of pons, 156 
Typhoid fever, 234 


A 


U 


Uremic amaurosis in nephritis, 417 
Urticaria, ocular complications of, 
460 
Uvea, tuberculosis in, 317 
clinical forms of, 317 
disseminate nodules, 317 
posterior corneal deposits, 317 
tuberculous granuloma, 318 
course of, 319 
prognosis of, 320 
symptoms of, 319 
Uveitis, etiology of, 393, 394 
~ acute articular rheumatism in, 
393 
focal infections in, 394 
gastro-intestinal auto-intoxica- 
‘tion in, 393 
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V 


Vaccinia, 236 


Venous stasis, hemorrhages from, 
S30 
Verbal blindness, 18, 19 
deafness, 19 
Vertebre, diseases of, 180 
contracted pupil in, 181 
Vertical strabismus, 48 
Vestibular apparatus, testing of, 46 
nerve, 45 
nystagmus, 46, 48 
reactions, 48 
Vision, binocular, 17 
Visual agnosia, 18 
center,16 
cortical, 17 
cortex, affections of, diagnosis of, 
76 
fibres, course of, 19 
field, anatomic, 16 
path, central, 15 
paths, I, et seq. 
lesions of, topographical diag- 
nosis of; 22, 23 
peripheric, 1, et seq. 
Vitreous hemorrhages, 334 


W 


Weber’s syndrome, 31 

Wernicke, sensory aphasia of, 19 
syndrome of, 22, 32 

Westphal-Piltz reflex, 167 

Whooping cough, 239 

Willis, ophthalmic nerve of, 42 

Wood alcohol poisoning, 220 


x 


Xanthelasma, ocular complications 


) of, 399, 458 
Xeroderma pigmentosa, ocular com- 


plications of, 457 


¥ 


Yellow vision, 400 
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